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1500-mile Polaris Leaves Observation Island 


Polaris A-2 Nears Production Line ...... 
Re-entry Heat May Far Exceed Estimates . 
At Least 10 Apollos Will Be Built ....... 

















DIVERSITY 


EXCELCO has the Di- 

versity of equipment, experience 

and skills to produce rocket engines 
that range from a mere ten inches to a 


giant ten feet in diameter. 


The BIG BOOSTER Rocket Engine illustrated 
is the western world’s largest solid fuel rocket 
engine. It was built by EXCELCO for the Grand 
Central Rocket Co., prime contractor on the Air 


Force program, directed toward rocket motors 


with multi-million-pound thrusts. 


The in-between range of rocket engines also 
produced by EXCELCO include RV-A-10. 
Sergeant, Air Force-ReEntry X-17. 
Polaris-ReEntry X-36, Jupiter Jr., 
Jupiter Sr., Polaris O, Polaris A, 
Polaris AIX, Polaris A2-MOD 1-2-3, 

Nike Hercules, Nike Zeus, Minute- 

man, Pershing, N.A.S.A. Programs, Scout 


and Little Joe. 


Above: Actual 
Photograph of 

Grand Central 

Rocket Co's 

ten-foot diameter 

BIG BOOSTER 

Below: Ten inch diameter 

RETRO-ROCKET 

Both are in current 

manufacture at 


This skilled organization takes everything in its 
EXCELCO, - 


stride—large or small—wmaintaining its rep- 


utation for completion of every job in 


the shortest possible time. 


Call or write 


EXCELCO DEVELOPMENTS 


MILL STREET . SILVER CREEK, NEW YORK 
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PHOTO-DIELECTRIC 
TAPE CAMERA SYSTEM 


...a Major advance in 
space image-sensing 
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The development of photo-dielectric tape permits 
the design of a totally new image-sensing system for 
utilization in satellites and space vehicles. A proto- 
type camera for use with this tape has already been 
operated and tested. This system, one of the first 
developed primarily for use in space, offers a num- 
ber of advantages over existing photographic and 
television techniques. 


Operating on the principle of storing an optical image 
by converting it to an electronic charge pattern, the 
photo-dielectric system has inherently high resolu- 
tion since the picture charge pattern is read out 
directly as a video signal by an electron beam. 
Moreover, it offers real promise of providing re- 
sponse in various parts of the radiation spectrum in 
addition to the visible including infrared and ultra- 
violet with sensitivity better than standard photo- 
graphic techniques. 


Readout is accomplished by use of a finely focused 
electron beam which scans the charge pattern. It ts 
then converted directly to a video signal for trans- 
mission to the ground. Readout can be accomplished 
at different speeds to compensate for various powet 
and band-width requirements dictated by the nature 
of the space mission, 


The flexibility of the system permits readout of the 
same image numerous times, if desired, by ground 
control. In the laboratory, the same image has been 
read out up to 100 times without serious degrada- 
tion of quality. Yet, the image is erased completely, 
with no trace of “sticking,” as the tape is flooded 
with electrons prior to exposure. Transistorization 
of the package results in minimum weight and low 
power requirements, 


Since a high vacuum is essential to the operation of 
a photo-dielectric tape camera system, it is “at 
home” in the harsh environment of space. Also, 
dielectric tape is virtually unaffected by radiation 
thereby eliminating this hazard to ordinary photo 
graphic film. It is also reusable and serves as its own 


storage medium for remote picture-taking sequences 


To find out how RCA’s new photo-dielectric tape 
camera developments can fill your requirements for 
space image-sensing systems, write to the Manager 
Marketing, Astro-Electronics Division, Defense 
Electronic Products, Radio Corporation of America 
Princeton, New Jersey. 


And for a challenging, rewarding career in electro 
optical systems development, apply to the Employ 
ment Manager, RCA Space Center, Princeton 
New Jersey. All qualified candidates are considered 


regardless of race, creed, color or national origin 


Che Most Trusted Name 
in Electronics 


RADIO CORPORATION 1F AMERICA 
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Opportunities for: 


Aerospac 
Vehicles E:ngineers 


The Aerospace Vehicles Laboratory of the Space Systems [ 


one hundred engineers who have experience in 
control systems, equipment installation or heat transfer w 


tre + 
stress, SU 


~ | 
3 


aerospace weapons systems or vehicles. The Aerospace La! 


SURVEYOR and 


defense systems. The openings are for b 
engineers, physicists and aeronautical engineers. Some of the of 


Structures 


Senior Dynamicist. Must be cap- 
able of performing advanced 
analysis in structural mechanics. 
Will be required to calculate re- 
sponse of complex elastic 
tems to various dynamic inputs 
including random excitation. Must 
be capable of original work in 
developing advanced analytical 
techniques. 

Loads Analyst. To establish 
structural design criteria for ad- 
vanced missiles and spacecraft. 
Should be capable of determin- 
ing external airload and inertial 
force distributions. 

Reliability Analyst. To perform 
statistical analysis of structural 
loads and strength properties for 
the purpose of establishing struct- 
ural reliability criteria on a prob- 
ability basis. 

Stress Analyst. To perform ad- 
vanced stress analysis of com- 
plex and redundant missile and 
spacecraft structures. Will be 
required to special pro- 
biems in plasticity, 
short time structural 


SyS- 


solve 
elasticity, 
creep and 
Stability 
Design. Experience is required 
in preliminary and final struct- 
ural engineering and design, in- 
cluding preliminary stress anal- 
ysis. A knowledge of the effects 
of extreme temperature environ- 


WE PROMISE YOU A REPLY WITHIN ONE WEEK 


An equal opportunity employer. 


ther contracts, with lunar and 


th junior and senior n 


ment and hand vacuum, plu 


background in materiais is de 


sired, 


Heat Transfer 
Space Vehicle Heat Transfer. 


Basic knowledge of radia 
conduction and convection heat 
transfer with applicati to tl 
mal control of space vet é 
required. Kr edge f spe 
trally-selective radiation coating, 
super-in sulatior and ther a} 
vacuum testing is of particular 


value, 


Aerothermodynamicist. Experi- 


ence in nypersoni reai gas dy- 
namics, heat transter, abalat 
re-entry venicie design, dete 
tion; shock layer, wake and rocket 
exhaust ionization; and anti-n 
sile system requirement 

most useful. 

Equipment Installation 
Packaging and Installation En 
gineer. perform optimun 
packaging and installation desigr 
for mi e and/or spacecraft 
units, nsiagering amount and 
geometr snape of space a 
able as well as weight and center 
of gravity distribution require- 


ments. Must be capable of ana- 
lyzing structural adequacy of 
under extreme environmenta 


conait 
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DELTA JETS 

link West Coast 

and Dallas with 
‘Cape Canaveral 


(ORLANDO) 





The only Jets between 
California and Orlando! 


Delta is first to link San Diego 
and Los Angeles with Jet service 
right into the heart of the 
Orlando/Cape Canaveral test 
area via McCoy A. F. Base. And 
service is in the famed Delta 
tradition—personal, quick and 
exceedingly thoughtful. 


3 Round Trips daily—East and West 


DOELTA 


the air line with the BIG JETS 


GENERAL OFFICES: ATLANTA, GEORGIA 
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Technical Meetings 


To the Editor 

My heartiest congratulations on your 
Oct. 23 editorial (“On Booze, Blondes and 
Bashes”). 


This is a real service to the industry 


Tr. Roland Berner 

President and Chairman 
Curtiss-Wright Corporation 
Wood-Ridge, N.J 


To the Edito: 

Some of us who wrestle pericdically 
with the problems of industrial exhibits 
read your editorial with great interest, even 
delight. 

Our Chef d’exhibition, Joe Waters, has 
circulated the editorial with some cogent 
comment out of his deep experience in 
this field, which I will send to you if it 
makes the circuit and comes back to my 
desk. 

Joe, like myself, was pleased that you 
wrote the piece because it exposed to pub 
lic view some of the problems that have 
turned Our Man Waters from a smiling 
good-natured and helpful young man into 
an embittered cynic who I suspect is on 


the verge of breakdown or alcoholism. He 
insists, and I believe him, that he would 
not have time or energy to enjoy either 
the booze or the blondes at these industrial 
bashes—which may well save him from 
the aforementioned fate 

I would like to think that your edi 
torial will stop or at least slow the onward 
rush of industrial exhibition, but I am 
afraid nothing short of the 50-megaton 


force can acccmplish the miracle 
However, like | enjoyed 


reading 


said. we the 
Bert W. Holloway 

Corporate Director 

Advertising, Publicity, Promotion 
Lockheed Aircraft Corp 

Burbank, Calif 


To the Edito1 

Congratulations on your editorial! 

As a former Prom-Treotter. I couldn't 
agree more 

As taxpayers, we both know the under 
lying reason such blasts can be conducted 


Ihe costs go into cost-reimbursable con 
tracts, and come out with the 7% fee as 
profit. I think this is far worse than the 


so-called “propaganda advertising” evil, or 
imagined evil, which has resulted in the 


recent DOD restricticns on recovery of 
costs through advertising 

In fact, it can hardly be put in the 
same class, for the publications which 


carry the advertising are both instructive 
and educational and cannot reasonably 
exist without the advertising revenue 

As a former participant in these com 
bined exhibit-orgies, I had a helluva good 
time at Company (and Government) ex- 
pense. However, when assuming the job 
of controlling my Company's participation, 
I shut the whole thing down, save for the 


sending of one employee to each meeting 
He went with a purpose to meet cus 
tomers, to discuss with them requirements 
You'd be surprised how many of our mili 
tary customers have congratulated us on 
our activity! 

Last year we took a poll of ten flag 
officers sitting at our Company tables (at 
$25 per head, plus wives). It was very 
interesting to find out that only three of 
the officers would even venture to try and 
remember the various Company Hosts 
they had had during the past year at such 
functions as AFA, AUSA, NRC, ASNE, 
AOA, ARS, EIA, AFCEA, Navy Relief 
Navy Day Dinners, Forrestal Dinners, IAS, 

oh hell, you name them. One 
batted 100% and the others expressed 
varying degrees of being fed up with the 
whole nauseating mess. These 
tired of being entertained by strangers who 
mean nothing to them, whom they will 
never again, and who have extended 
the invitation (let us face it) because the 
host wants something from her husband 

And, as you the pape nd 
speeches Ugh! 

Actually, industry-government 
gethers on a quasi-social plane are poten 
tially valuable. Unfortunately, as you 
point out, we have turned these things int 
a combination of a floating cocktail party 
three-ring circus, Roman Orgy, and an 
ostentatious show of how much we 
get back from Uncle Sam. CPFI 

P.S. If you use this, please omit the 
name. I'm selling too much to the sinners 


wife 


ladies get 


see 


Say 


get-lo 


can 


To the Editor 


Congratulations on a fine editorial 

You have expressed the thoughts of 
lot of people out here who plowed 
plenty of effort and money back there 

We, too, hope it was worth whil 


Don Fairchild 


Public Relations Manager 
Ryan Electronics 
San Diego. Calif 
lo the Editor 
Just read your editorial and want t& 
idd a hearty amen 


My duties here at S & M include keep 
ing abreast of electronic developments, as 
well as the election and purchasing of 
components and hardware for our Kit 
Division. 

Recently I attended the National Elec 


tronics Conference here in Chicago and 
my experience was very similar to what 
you describe at the other events. | talked 
to engineers and purchasing agents who 
had traveled hundreds of miles to attend 
the show, and they commented along the 
same line 

[he displays were beautiful and s« 


But try and get the in 
and it is almost im 


were the models 
formation you need 
possible 

The bigger corporations seem to have 


dozens of so-called sales engineers and 
sales managers who have a stock answer 
to any question 
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“Sorry, but I don’t know the price 
Can't tell you about application either, 
because that product is handled by another 
division. Their office is down the hall from 
mine, and I can’t keep up with everything 
the firm makes. . .” 

You see a new electronic instrument 
that you might be able to buy, and no one 
in the booth can give you any idea at all 
about whether it costs $75 or $500. If 
you ask for a ball park price, all you 
get is a blank look. 

You fill in the idiot cards and carefully 
check the boxes relating to items you are 
interested in, and three weeks later the 
mail comes, and it is literature about some 
other, unrelated product. 

Then, when you finally find the item 
you want and start to deal with the firm, 
you may have to work your way through 
half a dozen specialized reps, sales engi 
neers, and desk men until you finally get in 
touch with Joe the Janitor, who really 
knows something about the product. When 
you finally reach him, you get some service 

We buy only a few select items, but 
if our experience is typical, God help the 
designers and project men who have to 
buy the stuff for our defense projects 

Congratulations on your editorial stand 
Here’s hoping the clods and loafers don’t 
get together and scalp you. They are 
pretty well organized and like things 
fouled up. That way, management can't 
really know whether they are doing a 
good job or not. You have to go to a 
convention to see how bad it really is 

Bill McHugh 
Electronics Editor 
Science and Mechanics 
Chicago 


Stressing Quality 


To the Editor 

Allan Aircraft Supply Company would 
like permission to quote parts of the June 
26 M/R editorial entitled “A New Em 
phasis on Quality.” 

As a major manufacturer of AN and 
MS fittings, which are used extensively in 
the missile industry, we feel that our cus 
tomers should be appraised of the heavy 
emphasis on greater quality control and 
long-life performance of hardware 

Arnold Wayne 

General Sales Manager 

Allan Aircraft Supply Co 

North Hollywood, Calif 
Permission granted.—Ed 


Practical Suggestion 


To the Editor 

Referring to Explorer Vil, the headline 
of a recent article attracted my attention 

NASA Wishes Chattering Satellite 
Would Shut Up.” 

It seems to me that here is a wonderful 
opportunity to practice the “rendezvous 
so often talked about 

4 close shot would prove feasibility, 
and a direct hit ought to make NASA 
doubly happy by having shut up our 
chatterbox.” 

Henry W. Schloten 
Hagerstown, Md 
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PROVED ON SERGEANT 


AND OTHER HIGH 
PERFORMANCE 


MISSILE AND AIRCRAFT 


The powder clutch is not new — but the performance and reliability of the 


LEAR magnetic powder clutch is 


break-through in the state-of-the-art. 


Its use in high response servo systems can solve many problems currently 
experienced in systems using electric motors or hydraulics or pneumatics. 


e LEAR patented magnetic powder mixtures are totally dry — no leaking, no 
packing, greater proportional shear strength 


e RELIABILITY — units have operated more than 50 million cycles without 


deterioration or failure 


e HIGH RESPONSE — meets the stringent requirements of most advanced 


servo applications 
e AVAILABILITY — a range of sizes 
from 5 inch-ounces to 2500 inch- 
pounds are available now. 
Write for catalog of complete line 
which includes installation and appli- 
cation information. Ask for GR-324. 





LEAR 


ELECT RO-MECHANICAL DIVISION 


110 1ONIA AVE, N.W., GRAND RAPIDS, MICH. 
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The Countdown 





WASHINGTON 
Icing On the Apollo Carrot 


In the hot in-fighting for the Apollo spacecraft prime 
contract, COUNTDOWN hears that one of the principal 
competitors is spreading some extra special icing on its 
proposal. The “sweetener”: An offer to build the space- 
craft in any state in the union that NASA, or the Admin- 
istration, desires. The offer is understood to be aimed 
at both NASA’s wish to broaden the technological base 
of the Manned Lunar Landing Program—and the Admin- 
istration’s commitment to put more work in high un 
employment areas 


Minuteman: The Crucial Test 


The first successful launching of a Minuteman from 
an operational-type silo at Cape Canaveral is expected 
to be the beginning of a greatly augmented series of test 
launchings over the next six months. The first attempt 
at conducting a hot Minuteman launching from a silo 
ended in failure earlier this year when the second stage 
prematurely ignited seconds after the missile cleared the 
silo’s top 


Dyna-Soar: Reasons behind the Knife 


The principal Defense Department reasons for re 
fusing to release the extra $86 million appropriated by 
Congress for Dyna-Soar are technical—and budgetary 
DOD officials contend that Air Force and contractor 
claims of gains to be achieved by the accelerated pro- 
gram involved too much technical risk. They also felt 
the $86 million was a good place to cut rising spending 


in FY "62 


Ranger Again at the Cape 


Ranger Il is scheduled to be launched from Cape 
Canaveral within the next 10 days. Previously, the check- 
out flight of the lunar exploration capsule was postponed 
twice. Ranger Ill, which will be rough-landed on the 
moon, is still scheduled to be launched in the first quar 
ter of 1962 


Zeus Again at Pt. Mugu 


The Army is expected to try another two-stage launch- 
ing of the Western Electric Nike-Zeus within the next 
several weeks from Pt. Mugu, Calif. If successful, the 
Army will then probably switch quickly to the first three- 
Stage firings down the Pacific Missile Range 


The Effect of Rendezvous 


One of the most significant results of a decision to 
put more emphasis on orbital rendezvous—rather than 
direct assault—in sending the first Apollo spacecraft to 
the moon is in the development of military space weap- 
ons. The early development and perfection of rendezvous 
techniques is considered to be an absolute necessity for 
maintaining or wresting control of near space 
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Astronaut Glenn Goes First 


Marine Major John H. Glenn, 40, is understood to 
have been tapped secretly by NASA to be the first Amer- 
ican to attempt to orbit the earth in a Mercury capsule 
More slippage (see p. 15) now appears to have definitely 
put the flight off to February or March. 


INDUSTRY 


Saturn S-1 Award Imminent 

The award by NASA of the huge production contract 
on the Saturn S-] booster is expected within the next 
week or so. Seven companies—Chrysler, Boeing, Ling- 
Temco-Vought, Ford Aeronutronic, Northrop and Lock- 
heed—are battling for the contract that could run even- 
tually to between $1 billion and $2 billion. The S-/ 
clusters of eight North American H-/ engines will be 
produced at NASA's Michoud Arsenal plant in Louisiana 





On the Prowl for Suppliers 
NASA's Marshall Space Flight Center is labeling as a 
canard charges that it has an “in-grown” procurement 
policy of dealing with old-line suppliers. Officials are 
claiming that, on the contrary, they are spending a great 
deal of effort on turning up new sources and that orders 
are now going mostly to new suppliers 


Front Office 


At Minneapolis-Honeywell James H. Binger, 45, is 
moving up to the presidency, succeeding Paul B. Wishart, 
who becomes board chairman . . . Dr. S. Dean Wanlass 
is the new president of Packard Bell Computer Corp. 


Swedish Army Shopping 
The Swedish Army is considering early procurement 
of two or three new missiles. Swedish officials have been 
looking at the Convair Redeye and Mauler and the Eng- 
lish Electric Blue Water and other missile systems in 
similar classes 


INTERNATIONAL 


New Range in Europe 
One of the first projects planned by the newly organ- 
ized European Space Research Organization is the estab- 
lishment of a new European missile range for launching 
sounding rockets. The most likely site is considered to 
be at Kiruna in northern Sweden 


New Pad in Australia 


The Blue Streak launching pad under construction 
at the Woomera Missile Range for the West European 
Space Program is reported to be within three months of 
completion. Current plans call for Australia to manage 
the launching site and range. British and French tech- 
nicians will handle the launchings themselves. Australia 
is contributing the use of the range to the program, but 
no Australian funds are expected to be put into the 
program yet. 
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Shots of the Week: Transit, 
Discoverer Go Successfully 


The Navy stepped up its drive for 
an operational navigation satellite 
system with the launch Nov. 15 of 
Transit IV-B. The 200-lb. beacon 
satellite, powered like the still-orbit- 
ing /V-A with a modified SNAP-3, 
went aloft piggy-back with a new 
TRAAC (Transit Research and At- 
titude Control) satellite also weigh- 
ing 200 Ibs. The two were to sepa- 
rate at a 550-mi. altitude—TRAAC 
to test the feasibility of using the 
earth’s gravitational field to stabilize 
a Satellite so that it maintains the 
same face toward the earth. 

Discoverer XXXV also shot into 
orbit Nov. 15, carrying special tele- 
metry designed to trace the cause of 
malfunctions which have prevented 
recovery of recent capsules. The lat- 
est 1700-lb. Discoverer was to eject 
a 300-lb. capsule in about four days 
after launch. 

In other tests: 

¢ A NASA BIOS 1 biomed pay- 
load was lost after a Nov. 15 firing 
into space from Point Arguello, Calif. 
(see below. ) 

e@ The Air Force failed in another 
biomed experiment Nov. 10 when it 


had to blow up an Atlas D carrying 
a squirrel monkey and other speci- 
mens 15 sec. after launch 

e Air Force Maj. Robert White 
piloted the X-/5 rocket plane to a 
record 4093 mph Nov. 9. The plane’s 
windshield cracked during the Mach 
6 flight at 95,800 ft. No further speed 
trials are planned, but NASA says 
the X-/5 will try soon for a maximum 
altitude flight of about 250,000 ft 


Possible Strategy Shift Seen 
In Soviet Shipbuilding Plans 


The Russian Navy may be switch- 
ing its shipbuilding program to meet 
the threat of Polaris submarines. 

The authoritative “Jane’s Fight- 
ing Ships” in its latest edition reports 
that the Russians are pushing the 
construction of speedy missile de- 
stroyers and frigates and cutting back 
on submarine construction. 

If this is correct, U. S. strategists 
believe the Soviet move is an attempt 
to build up its ASW capabilities in 
the face of the growing Polaris fleet 

Meantime, Vice Adm. John 
Thatch, senior U. S. ASW officer in 
the Pacific, says the Navy is “hunt- 
ing today’s quarry with yesterday's 
equipment”—contending billions are 


needed to check the Soviet-Chinese 
sub threat 


New Contract Awards 


More Air Force money went this 
week into first-stage Minuteman rock 
et engines through a $15.4-million 
contract to Thiokol Chemical Corp 
Work on the engines will be carried 
on at Brigham City, Utah. 

The Air Force also moved to in 
crease its defense alarm system by 
awarding a $8.4 million contract to 
Mitre Corp. of Bedford, Mass. The 
advanced command and control sys 
tems will supply instant warning to 
defense leaders in the event of sur 
prise attack at key installations 

Other DOD awards went to Gen 
eral Electric at Syracuse ($3.6 mil 
lion) for production of a missile tra 
jectory measurement system; Ameri 
can Bosch Arma Corp. ($3 million) 
for Atlas inertial guidance equipment 
and MIT ($2.7 million) for develop 
ment of additional airborne guidance 
systems 


Frustration on the Moor 


Labor disputes are still hobbling 
construction of the third and final 


Second BIOS launch attempt pressed forward... 
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BMEWS site, being built in England. 
Weekly walkouts, primarily by 
steel erectors, over bonuses and work- 
ing conditions have set back com- 
pletion of the ICBM early warning 
installation several months. 
Unfinished steelwork is holding 
up installation of electronics gear. 
The British government is plan- 
ning to hire additional workers to 
maintain original completion sched- 
ules. There are presently about 700 
workers at the Fylingdales Moor 
construction site. This force will be 
increased to about 1000. 
The BMEWS stations at Thule 
Greenland, and Clear, Alaska, are 
now operational. 


Unified Spares Buying Nears 


Procurement of electrical and 
electronic spares for all three armed 
services will soon come under the 
control of the newly created Defense 
Supply Agency. 

Top logistics officers in the sery 
ices see advantages in catalog stand- 
ardization and total inventory reduc- 
tion; other officials are somewhat 
wary of the placement of still another 
agency at the head of an already 
complex chain of command 

The DSA, which will take ove 
|2 existing supply and service organi- 
zations early in 1962, also will! be 
authorized to recommend new supply 
facilities to DOD. DSA will also have 
idministrative responsibility over the 
Defense Coordinated Procurement 
Program, Federal Catalog Program, 
Defense Standardization Program, 
Defense Material Utilization Pro 
vram, and the Defense Surplus Pet 
sonal Property Disposal Program 


LOD Adds Offices 


NASA’s Launch Operations Di 
rectorate at Cape Canaveral is setting 
up its own financial and procurement 
office. 

The latter office will have a staff 
of 20 and will be located in Cape 
Canaveral, Fla. Gerard Michaud will 
be its director. 

The office will perform procure- 
ment services in the upcoming expan- 
sion at Cape Canaveral, both for 
LOD and for other NASA field cen- 
ter activities there. 

The office will begin operation 
January 1, 1962. The financial office 
will have a staff of 19 under the di- 
rection of Louis Melton. 
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AF Sharpens Buying Tools 


The Air Force is embarking on a 
new campaign to up-date its procure- 
ment methods with development of a 
“two-step” bid technique. 

The first step, according to Lt. 
Gen. M. E. Bradley, Deputy Chief of 
Staff for Systems and Logistics, in- 
volves submission of technical propo- 
sals without cost figures. After analy- 
sis of the proposals, the companies 
submit cost figures. The result, says 
Bradley, “is sharper competition.” 

In an article in the AIA publica- 
tion Aerospace, the general points 
out the need for review of AF pro- 
curement techniques and creation of 
advanced methods for handling fu- 
ture needs. For this purpose, the AF 
has established a Procurement Policy 
Development Branch, staffed by per- 
sons whose job “is to think, and to 
get the help of industry in this think- 
ing—to the end that we have up-to- 
date, realistic procurement policies.” 

The new branch is under the con- 
trol of the Directorate of Procure- 
ment Management, headed by Maj 
Gen. W. T. Thurman 





New Boom for Titanium 


Titanium manufacturers in this 
country are anticipating this year’s 
total shipment of the versatile metal 
to be the largest since the 1957 boom. 
Some observers feel that volume may 
exceed the 11,315,820 pounds 
shipped in 1957. 


Primary reason for the renewed 
interest in titanium is the introduction 
of new alloys aimed at space-age ap- 
plication. The bottom fell out of the 
market in late 1957 following a gov- 
ernment shift from manned aircraft 
to missiles. Titanium, because of its 
light weight (approximately one-half 
that of steel), anti-corrosive proper- 
ties, strength, and rigidity, was espe- 
cially suited to manned aircraft ap- 
plications. 

titanium fell to 
million pounds in 


Shipments of 
slightly over 5 


1958. However, through gradual new 
application to missile/space usage, 
total volume has once more begun 
to rise steadily, reaching over 10 
million pounds in 1960. 
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First operational A-2’s will be on station sometime in the spring, substantially 
increasing striking range; Air Force presses ahead on its strategic missiles 


by James Baar 


THE POLARIS A-2 missile is en- 
tering early production, all but ensuring 
a dramatic increase in the strategic 
flexibility of the Polaris submarine fleet 
by mid-1962. 

The first production models of the 
A-2 1500-nautical-mile missile are ex- 
pected to begin undergoing flight tests 
from Cape Canaveral early next year. 

Operational models of the A-2 are 
expected to be first deployed about 
June, probably aboard the nuclear- 
powered Submarine Thomas A. Edison 
or in a mixed load of A-/’s and A-2’s 
aboard the Sam Houston. 

Meantime, here is how the other ad- 
vanced programs for U.S. strategic mis- 
siles stand: 

© Atlas—All 13 squadrons of Atlas 
are still expected to be deployed by the 
end of next year. An Atlas F, third of 
the Atlas models being deployed, is ex- 
pected to be elevated and launched 
from a hardened silo later this year or 
early in 1962 from Vandenberg AFB, 
Calif. Schilling AFB, Kan., will be the 
first of the 12-missile Atlas F squadrons 
to become operational. To date a total 
of 100 Atlases have been launched. The 
box score: 66 successes, 21 partial suc- 
cesses, 13 failures. 

© Titan—The first Titan Il is ex- 
pected to be launched early next year 
from Cape Canaveral. Meantime, op- 


12 


erational Titan I’s are waiting for in 
stallation and check out at Titan bases 
The first nine-missile Titan / squadron 
at Lowry AFB, Colo., is expected to 
be operational by Jan. 1. The original 
date was last summer. Work 
layed primarily by strikes. All 12 
squadrons—/ and //—are expected to 
be operational before the end of 1963 
To date 44 Titans have been launched. 
The box score: 32 successes, 8 partial 
successes, 4 failures. 


was de- 


Titan 


@ Minuteman—Testing of Minute- 
men over the next six months is ex- 
pected to increase greatly. The first 


squadron of 50 Minutemen at Malm- 
strom AFB, Mont., is expected to be 
operational by the end of 1962, but the 
first Minutemen probably will not be 
operational by June as previously sched- 
uled. More R&D money for the mobile 
Minuteman still is expected to be in- 
cluded in the FY °63 budget, ending 
the one-year stretchout of the mobile 
program. To date four Minutemen have 
been launched. The box score: two suc- 
cesses, one partial success, one failure. 

© Skybolt—The first hot launching 
of a Skybolt is expected to take place 
in February. A B-52 flying out of Eglin 
AFB, Fila., will launch the solid-fueled 
missile. Inert Skybolts already have 
been air-dropped from B-52’s. The mis- 
siles also are reported to have been 
dropped from an RAF Vulcan bomber 

e MRBM—Pentagon plans to de- 


velop a 1000-mile-range, highly mobile 
highly accurate, highly versatile missile 
for deployment on land or sea are ex 
tentative. The Air Force has 
assignment to 


tremely 
received the 
R&D program. But to 
are available for contracts 
probably will be made available before 
FY °63. One key factor is whether any 
of the NATO countries for whom the 
MRBM would be primarily developed 
would be willing to buy it 

The final major milestones for the 
A-2 test models were the integrated 
system launching from the surface test 
ship Observation Island last spring and 
an underwater integrated system launch 
ing from a nuclear-powered submarine 
within recent weeks. 

[he launching from the Observation 
Island took place off the coast of Flor 
ida March 9 
plete success. 

An A-2 test missile was successfully 
launched in secrecy from the Polaris 
Submarine Ethan Allen Oct. 23 while 
the submarine was submerged on the 
Atlantic Missile Range. Another was 
successfully launched Nov. 8 

In all, 18 A-2’s have been launched 
including the two from the Ethan Allen 
and six from the Observation Island 
The total box score: 14 successes, 3 par 
tials, 3 failures 

© Meaningful—The deployment of 
the A-2 is of considerable significance 


plan the 
date no funds 


and none 


It was described as a com 
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in that it will increase either the already 
high survivability or the destructive 
power of Polaris missiles. 

The 300-nautical-mile extension in 
the range of Polaris missiles means that 
Polaris submarines will have thousands 
of additional square miles in which to 
hide—and still remain in striking dis- 
tance of their targets in the Soviet 
Union. 

The extension also means that al- 
most no area in the Soviet interior will 
be beyond the striking range of a sea- 
launched missile 

And, finally, it means that if the 
additional power of the A-2 is not used 
to achieve greater range it can be used 
to carry a large nuclear warhead 

e Where they'll go— The deploy- 
ment of A-2 will not be conducted im- 
mediately throughout the Polaris fleet 

The George Washington Class sub- 
marines—five in all—have launching 
tubes that are too short to take the 4-2, 
which is about 30 inches longer than the 
A-1. Therefore, the George Washington 
Class submarines will continue to carry 
the A-/ until they return to the United 
States for overhaul in about two years 

The Ethan Allen is the first of the 
Polaris submarines with longer launch- 
ing tubes designed to take both the A-2 
and the 2500-mile A-3 that is due to 
be operational in mid-1964. The Sam 
Houston is the second of the Ethan 
Allen Class, the Thomas A. Edison the 
third 

The Ethan Allen, scheduled for de- 
ployment early next year, will still be 
too early to go to sea with anything but 
A-I’s. But the Sam Houston, scheduled 
for deployment in the spring, may carry 
a mixed load. If not, the Thomas A 
Edison is certain to deploy about June 
with a mixed load or all A-2’s in her 
tubes. All A-/’s will be replaced with 
A-2’s as soon as they become available 

The John Marshail, the only other 
Polaris submarine scheduled to be de- 
ployed in 1962, will go to sea in late 
summer or early fall with A-2’s for its 
first war patrol 

In all, the United States by next 
September or October will have a total 
of nine Polaris submarines operational 
Five will be carrying the old A-/’s; 
four will be carying the new A-2’s 

e Half-year hiatus—At this point, 
there will be approximately a half-year 
break in the deployment of Polaris sub- 
marines. The Thomas Jefferson is ex- 
pected to be deployed in the late spring 
of 1963 

After the Thomas Jefferson there 


later the Alexander Hamilton will be 
deployed. And, finally, through the 
29th submarine the ships will begin 
moving into the fleet at a rate of one 
a month 

The reason for the sharp breaks be- 
tween the 9th and 11th submarines is 
the withholding by the Eisenhower Ad- 
ministration for one year of congres- 
sionally-approved funds for Polaris sub 
construction. 

rhe possibility of a similar break in 
deployment in the mid-60's is now de- 
veloping under the Kennedy Adminis- 
tration 

Vice Adm. William Raborn, director 
of the Polaris program, told Congress 
flatly earlier this year that unless long- 
lead-time items are procured for addi- 
tional submarines beyond the 29th in 
FY °62, there will be a month-by-month 
gap when the submarines are author- 
ized. The gap began to open last month 

However, there have been indica- 
tions that the gap will not be allowed 
to grow too large. 

[he Administration is understood to 
be considering the inclusion of a request 
for about six more Polaris submarines 
in the FY ‘63 budget. If this is done, 
the Administration also is expected to 


authorize the Navy to begin procuring 
the long-lead-time items—mostly re- 
actor parts—immediately. 

The addition of six submarines 
would bring the total fleet to 35, nearly 
four nine-ship squadrons. At least one 
of these, probaly the third, is expected 
to be deployed in the Pacific. The 
second is expected to be deployed at 
least in part in the Mediterranean. 

As with the first, the later squadrons 
will operate from an advance mobile 
base centered around a Polaris tender. 
The second tender, the Hunley, was 
launched earlier this year. The third 
tender also is under construction. 

e Eye on Pacific — All Atlantic- 
based squadrons will be supplied with 
missiles from the Polaris Weapons An- 
nex near Charleston, S.C. No firm 
decision has been made to date on 
where the Polaris Weapons Annex for 
the Pacific will be located—despite pre- 
vious statements that it would be in 
Hawaii. 

However, there appears to be no 
question that there will be a Pacific 
squadron—particularly now that the 
A-2 is nearly operational. The Pacific 
offers too many attractive “stations” 
for Polaris submarines 33 
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will be another pause until late sum- 
mer. when the Lafavette. first of the MAP SHOWS flexibility provided by 1500-mile-range Polaris, as compared with the 


third class of Polaris submarines, is ex- 1200-mile version. Deployment of the 1500-mile missile would leave virtually “no 
pected to go on station. Two months place to hide” within the Communist bloc from the U.S. Navy's sea-launched weapon. 
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by 2-1/2 times or more... 


Re-entry Heat May Far 


Exceed Earlier Estimates 


NEW STUDIES indicate the re- 
entry heat barrier facing lunar and 
other non-orbital missions will be at 
least two and a half times as severe as 
previous estimates. 

This information may have already 
affected NASA’s Apollo lunar space- 
craft design—and could account for ap 
parent delays in arriving at a final con 
figuration. 

The theoretical work by Dr. S. M 
Scala of General Electric's Missile and 
Space Vehicle Department indicates that 
partial ionization of air at re-entry 
speeds up to 37,000 fps (25,000 mph) 
between 100,000 to 240,000 ft. altitude 
is a greater factor in convective heating 
than currently assumed. 

Scala’s study, sponsored by NASA, 


included the contribution of ions and 


electrons as well as molecules and atoms 
in producing vehicle heating. His work 
showed that while ionization has little 
effect on vehicle heating up to orbital 
speeds, it accounts for a dramatic rise 
in heat transfer as the vehicle ap- 
proaches escape velocities—36,000 fps 
and above. 

Previous theories had considered 
convective heating of a dissociated gas 
but had not taken into sufficient account 
the effects of a partially ionized gas. 

Scala’s theories were confirmed 
through independent experiments con- 
ducted by Dr. W. R. Warren in a newly- 
developed GE hypervelocity shock tube 
tunnel. 

The instrument uses an electrically 
heated helium gas piston to drive air 
past a model at speeds and heats similar 





to those encountered by a vehicle return 
ing to earth from deep space. 

The test period is extremely short 
between 20 and 30 microseconds—but 
this is long enough to run a steady-state 
experiment measuring the rate of heat 


transfer from air to model at energy 
levels some three times higher than 
obtained in other existing shock tubes 

e Close simulation—One important 
aspect of Warren’s work is the use of 
air. The air in the shock tube can be 
given properties that would be found in 
air at any specified altitude and speed 

In the tests, Warren simulated alti 
tudes between 50,000 and 100,000 ft., 
and speeds up to 40,000 fps. The air in 
the shock tube is accelerated and given 
its high heat energy by the electrically 
heated helium piston gas. 

Helium is sealed off at one end of 
an I1-ft. tube by a diaphragm. Vapor 
ization of a tungsten wire suspended 
horizontally through the helium pro 
vides a uniform electric instantly 
imparting a tremendous jolt of energy 
along its horizontal plane. 

[he helium bursts the diaphragm 
transferring its heat and speed to the 
air which flows past a model at the far 
end of the tube. About 70% of the 
electrical energy used is converted to 
thermal energy. 

While both theoretical and experi 
mental work was devoted to convective 


are, 


heating, studies are in progress on radi 
ative heating to see if these effects differ 
from the transfer rates 
current fa 


diative theories 3 
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THRUST CHAMBER of RL-10 is lifted 
to firing stand at P&W Florida Center 


First Liquid Hydrogen Engine Passes Test 


THE U.S. LAUNCH vehicle pro- 
gram got a boost last week when the 
nation’s first liquid hydrogen rocket 
engine successfully completed its pre- 
liminary flight rating test. 

The engine—the RL-10 designed 
and developed by the Pratt and Whit- 
ney Division of United Aircraft Corp. 
—will be used to power the Centaur 
space and the S-I} 
stage of the Saturn C-I super booster. 

The successful tests will do noth- 


ing to speed up the Centaur develop- 


vehicle second 


ment, however. Originally scheduled 
for flight-testing late this year, other 
problems—including its tankage sys- 
tem, have forced a postponement of 
its first launch until sometime next 
year. 

NASA officials said that the test 
marks a significant milestone in the 
of the 


specific 


which 
30% 


greater than current rocket engines 


development engine 


produces a impulse 


using conventional hydrocarbon fuels 


such as kerosene. This makes possi 
ble greater payloads or longer range 
for launch vehicles. 

The test, consisting of 20 captive 
firings, was completed in five days. 
ili firings were accomplished with 
the engine under simulated space con- 
the the 
engine consistently produced its rated 


15.000 Ibs. thrust. 
VASA officials said that inspection 


ditions. Throughout test, 


after the test showed that the engine 
was still in condition for continued 
firings and further testing. 

Development of the RL-10 was 
started in October, 1958. During its 
development program, the engine has 
completed over 700 firings for an 
accumulated firing time of 60,000 
sec onds, 

Pratt & Whitney has delivered a 
total of 12 engines to NASA and the 
Douglas Aircraft Corp. for testing 
prior to the launching of the Centaur 


and Saturn vehicles which will use it. 
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NASA to Order At Least Ten Apollos 


Manned flight boss Holmes’ estimate is 


rated conservative for $5-10-billion program 


AT LEAST 10 Apollo spacecraft 
will be ordered under the prime systems 
contract for the lunar vehicle 
coming up for award next month 

NASA, moreover, will 
contracting team to produce a prototype 
or model of the three-man spacecraft 9 
to 12 months after the go-ahead 

These and other new details of the 
quickening Apollo effort were disclosed 
this week by D. Brainerd Holmes, who 
came aboard Nov. | as director of 
NASA's Office of Manned Space Flight 

the headquarters management agency 
for Apollo. 

Holmes 


manned 


expect the 


was interviewed by Mis 


SILES AND ROCKETS as: 
— NASA postponed the orbital flight 
of a chimpanzee until next month, 


thereby killing off chances for a manned 
orbital flight this year and forcing slip 
page in planned 1962 Mercury flights 

—The Air Force had to blow up an 
Atlas carrying a small squirrel monkey 
in a biomed experiment Nov. 10. The 
an Atlas D which is used in the 
program—veered off 
launch 


missile 
Mercury 


] 5 


course 
sec. alter 
e Conservative figure While 
Holmes would only estimate that at 
least 10 Apollo spacecraft will be built 
it is quite likely that the final program 
will call for the use of quite a few more 
Various NASA officials have estimated 
the cost of the total spacecraft program 
at from $5 billion to over $10 billion 
In other major comments, Holmes 
said that 

—The Apollo will have four major 
modules—command, 
laboratory and a lunar landing propul 
unit. The orbiting laboratory will 
not be part of the manned lunar landing 
will be used for scientific 
experiments in earth and lunar orbital 
flights 


service, orbiting 


sion 


mission, but 


—Even though NASA's new organi 
zational setup gives the field center di 
rectors the right of appeal to Associate 
Administrator Dr. Robert C. Seamans, 
Jr., “I expect to run the program. If 
I'm not given the needed authority, it 
work.” He that he 
expects little second-guessing from the 


just won't added 
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held centers 
—He is sticking to the official time- 
table which calls for a U.S. manned 


lunar landing by the end of the decade, 
but hopes that it can be done quicker 
An estimate by NASA officials that use 
of the “orbital rendezvous” mode of 
space travel can cut two years off the 
schedule remains to be proved. 

© Buildup — Holmes said that his 
office of Manned Space Flight will ul- 


timately have a staff of 500 persons 
He expects to have 250 on board by 
June 30, 1962, the remainder added 


by the end of Fiscal 1963. 

A little more than 200 of the posi- 
tions will be in the systems engineering 
office to be headed by Nicholas f 
Golovin. 

That office, he said, will be broken 
down into Mission Operating Analysis 
other groups. MOA will look at 
the whole plan and approach to the 
manned lunar landing, including the 
launch vehicle to be used and whether 
‘orbital rendezvous” or direct flight is 
the better method 

The other segments of the office 
vhich Holmes says will play the major 
role in his management setup—include 
a reliability section, orbital 
operations engineering, and systems in- 
tegration 

Holmes feels that the deliberations 
of this group will not delay the Apollo 
program. If there is such delay, he con 
tends, some new or better approaches 
will be found 

The remainder of his 500-man group 
will be split up about equally between 
the Office of Launch Vehicles and Pro 
pulsion, Aerospace Medicine, Spacecraft 
and Flight Missions and Program Re 
view and Resources Management 


and 


analysis 


Space agency Officials blamed a 
leak in the hydrogen peroxide line in 
the Mercury spacecraft’s in-flight atti 
tude control system for the postpone 
ment of the launching of MA-S. The 
flight had been tentatively scheduled for 
Nov. 14 as the last rehearsal before the 
first U.S. manned orbital flight attempt 

The same sort of leak has turned up 
n other Mercury flights and has caused 


by Hal Taylor 


similar delays in the past. In order to 
repair it, officials removed the capsule 
from its perch atop the Af/as booster 
NASA officials said at least two weeks 
would be needed to make repairs and 
that the delay might be longer 

When the repairs are completed, the 
Mercury capsule with its medium-sized 
chimpanzee passenger will be hurled into 
an orbit 100 to 150 miles high. The 
capsule will circle the earth in a flight 
expected to last about 442 hours. Then, 
on a command from the ground, it is 
to return to earth in the Atlantic Ocean 
some 1000 miles from its Cape Canave 
ral launch site. 

The primary purpose of the flight 
will be to test the functioning of the 
capsule, particularly its environmental 
control system. This will provide oxygen 
to sustain the astronaut in a trip through 
the vacuum of space. It will also be the 
first orbital test of the advanced type of 
Mercury capsule with a “picture” win- 
dow and an explosive escape hatch 

Primary reason for inclusion of the 
monkey is to make a “living” checkofl 
of the capsule environmental control 
system. The monkey will be in a pres 
sure-tight plastic and metal box. This 
will be connected to the system in the 
Same manner as the astronaut’s space 
sult 

Ihe shot with the “chimp” will mark 
the first time the U.S. has attempted to 
put an animal into orbit. Russia ac- 
complished the same feat almost four 
years ago when it orbited the dog Laika 


in Sputnik I. 


In the Air Force shot, the small 
monkey — called “Goliath” was en- 
closed in a one-ft.-by-one-ft. cylinder 


located near the base of the |2-ft.-tall 
nose cone on the Atlas booster 

The Atlas was intended to fly a 
5000-mile course, hurling the nose cone 
to an altitude of 650 miles. Scientists 
hoped to learn how Goliath withstood 
the stresses of space flight, especially 
the approximately 20 minutes of weight- 
lessness he would have to endure on the 
25-minute flight. Although only 6 inches 
tall, the animal had brain and body 
similar to man’s a 


15 


characteristics 














NEREM meeting told .. . 


Many Channels Make ComSat Economic 


by Charles D. LaFond 


BostoN—The great potential of a 
communications satellite system is its 
promise of a large increase in the data- 
handling capacity of transoceanic com- 
munications. 

On a per channel basis, satellites— 
even with the most pessimistic assump- 
tions—will cost less than submarine 
cables for any but short links, if the 
number of channels is large. However, 
even with the most optimistic assump- 
tions, a satellite communications system 
will scarcely be competitive with micro- 
wave relays for conventional overland 
uses. 

These conclusions by two scientists 
from the RAND Corp. were presented 
here before the 14th Northeast Elec- 
tronics Research Engineering Meeting 
1961 (NEREM-61). 

In a paper on economic aspects of 
communications satellites, S. H. Reiger 
and W. H. Meckling said two points 
must be considered: first, the overall 
costs of such a system; second, the pros- 
pects for utilizing a vast increase in 
transoceanic capacity, provided the sys- 
tem cost is reasonable. 
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Total cost is based on R&D, initial 
installation, and operating expenses. 
Also, the authors point out, only a part 
of R&D costs is directly associated with 
communications equipment develop- 
ment. A large portion of R&D expendi- 
tures would be for launch-vehicle pro- 
curement for orbital testing. 

Initial costs for installation include 
all ground stations and placement of 
enough satellites in orbit to provide both 
desired channel capacity and continuity 
of service. 

In addition to operation and main- 
tenance of ground terminals, operating 
costs cover satellite replacements upon 
failure. 

The authors reduced these cost con- 
siderations to a single equation permit- 
ting the parametric study of system cost 
behavior without using specific dollar 
figures. 

To underline the need for a satellite 
system for transoceanic communica- 
tions, Reiger and Meckling noted the 
growth history of overseas traffic, which 
has tripled in the last decade. They see 
no indications that the trend will change 
—in fact they predict an even faster 
growth rate if message charges are sub- 
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Scope of Army’s Missile Arsenal 


BIG AND SMALL solid-fueled missiles—A motor of the Army's Nike-Hercules surface 
to-air missile dwarfs the shoulder-fired LAW antitank weapon. The LAW is now moving 
into the late stage of research and development. 


16 


stantially reduced. 

e Third biggest show—Upwards of 
15,000 persons from the U.S. and 
abroad gathered last week to make 
NEREM-61 the third largest elec- 
tronics meeting of the year. 

Only the annual IRE convention 
and exhibition in New York and San 
Francisco’s WESCON show surpassed 
this event in attendance. 

The meeting was jointly sponsored 
by the Boston, Connecticut and Western 
Massachusetts sections of the Institute 
of Radio Engineers. 

Keynote speaker was John L. Burns, 
president of Radio Corporation of 
America, who expressed concern over 
steadily rising costs in the nation’s R&D 
programs, and suggested that the same 
management techniques that have so 
effectively increased efficiency in other 
business segments be applied to this 
problem area. 

A 10% increase in the efficiency of 
the U.S. engineering effort, Burns as- 
serted, would in effect add 70,000 engi- 
neers to our productive force. 

e Medium-orbit satellites—For two- 
way telephony, the advantages of a 
medium-height, randomly located, active 
satellite system were presented in a 
paper by J. L. Glaser, of Bell Telephone 
Laboratories, Inc. 

Placed in nominal orbits in the 
2500-8000-nautical-mile range, such 
satellites would not be maintained in 
precise positions with respect to each 
other. Thus, said Glaser, there would 
be no need for on-board propulsion, 
which has a controlling effect on the 
service life of station-keeping satellites 

In addition, the Bell scientist stressed 
that transmission delay for the height 
range considered could offer far less 
degradation than that of a stationary 
system at 19,300 n. mi. 

Instead, the system would employ a 
multiplicity of orbiting stations capable 
of serving the communications needs 
between many surface points. Individ- 
ual vehicles might be visible to a given 
pair of ground terminals for only a 
small part of the time, Glaser said, but 
with a reasonable number of satellites 
the fraction of time in which at least 
one satellite was not visible would be in 
consequential. Such occurrences would 
be predictable days in advance, and 
could be obviated by minor changes in 
traffic-handling procedures. 33 
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North American B-70 Valkyrie 


POWER HINGE’ Actuator Solves 4,250,000 in-Ib. 
Control Problem for North American B-70 


The Curtiss-Wright Mechanical Power-Hinge 
is both actuator and hinge combined into 
one compact unit. Torque tests prove this 
unique device is many hundreds of times 
stiffer than previous actuation systems. Yet 
it reduces weight and space requirements by 
as much as 50%! For the USAF B-70, this 
advanced rotary actuator holds over 4 
million inch-pounds while operating under 
the intense pressures and temperatures of 
Mach 3 supersonic flight 


Actual size 


13” diameter 


In CANADA: Canadian Curtiss-Wright Ltd., 518 Evans Ave., 





Like all Curtiss-Wright Mechanical Con- 
trols, the Power-Hinge can be constructed 
from materials that will provide optimum 
performance reliability in extreme environ- 
ments. Complete Curtiss-Wright Mechanical 
Control Systems have outstanding design 
flexibility and can be tailored to individual 
specifications for land, sea or aerospace pro- 
grams... conventional aircraft and missiles. 
Write today for detailed data or technical 


assistance. "REG. U.S. TRADE MARK 


Circle No. 17 on Subscriber Service Card 


PROPELLER DIVISION 


CURTISS-WRIGHT 


CORPORATION 


CALDWELL. NEW JERSEY 






Toronto 14, Ontario 
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Objective: duplicate the cycle of life so man 
can sustain himself in space indefinitely 


To leave the earth at all, man must take his environment 
with him. But no spaceship could hold all the air, food and 
water he'll need for any extended trip. His meager supplies 
will have to be constantly purified and renewed. There can 
be no waste. Every drop of moisture, every smidgeon of 
food must be reprocessed and reused. 

This means that some substitute will have to be found 
for the fundamental cycle of life on earth. Northrop’s 
Bioastronautics Laboratory is even now developing new 
strains of algae as a basic food source. They are investi- 
18 


y 


gating biological means of reclaiming waste and purifying 
air. Studying the effects of hard radiation on living matter 
unscreened by earth’s atmosphere. Learning more about 
how life is affected by the absence of gravity. Coming to 
grips with all the interrelated problems of life support 
When men finally move out to occupy space, Northrop’s 
foresight in research will have helped to make their 


long-term survival possible. 


NORTHROP 
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Technical Countdown 











ELECTRONICS 
Intensive Fatigue Studies Under Way 


Using analog-digital computation techniques, Boeing is 
intensively studying fatigue problems of SAC 
riers. Investigations concern the increasing missile loads in 
aircraft as related to runway and taxiway roughness. Boeing 
claims the program has already made it possible for engi- 
neers to predict whether or not a Hound Dog-packing B-52 
can operate from specific runways, and what loads are likely 
to be encountered in particular portions of the aircraft 


PMR Fleet Grows 

A seventh missile/ space vehicle tracking ship was deliv 
ered last week to the Pacific Missile Range. Newest of the 
range fleet is the 455-ft. USNS Range Tracker (T-AGM-1), 
formerly the Skidmore Victory, which will be based at Port 
Hueneme, Calif. It joins USNS Range Recoverer, Hunts- 
ville, Watertown, and Richfield at Hueneme. The other two 
USNS Longview and Sunnyvale, are based at 


missile car- 


\ essels, 


Honolulu 


Computer Switching Speed Increased 

Switching rates to | ~* second have been obtained with 
a new magnetic thin-film sandwich, IBM reports. The 5 
layer computer memory components also switch 10 times 
faster than a single-layer equivalent circuit at the same 
driving current. Engineers say the real advantage of the 
device is that speed is obtained without loss of adequate 
output signal. Switching speed was measured using the Kert 
magneto-optic effect; detection was made with a photomulti 


plier tube 


Lear Guidance Studied by Army 

A 500-ft. CEP (circular error probability) can be pro 
vided over a 30-mile range by using Lear’s 30-lb. guidance 
system in tactical missiles. Being studied now for possible 
use in artillery-type Army missiles, the new system uses 
three gas-driven gyros for direct platform stabilization and 
eliminates almost all of the usual electronics used in such 
After initial run up to 60,000 rpm, the package 
can produce a stable reference for 3-5 minutes—long enough 
to stabilize a 100-mile-range missile. The platform provides 
unlimited pitch-axis freedom, 30° in roll and yaw axes 


systems 


Data Retrieval Solution Proposed 

A super library employing a vast computer complex has 
been proposed by Belfour Engineering Co. to the Air Force 
aS a practical means for solving the technical/scientific 
information retrieval problem. In a comprehensive report 
exploring means for developing a_ materials-information- 
processing capability, Belfour suggests use of a system to 
sift descriptive and empirical data and provide only primary 
information within minutes. Fill-in or background data 
chores would not be handled. The system would use a 
multi-dimensional matrix displaying all current materials 
data sources, ranged against materials types 


ASTRONAUTICS 
Space Power Needs Outlined 


Photovoltaic cells, primary 
verters and inverters will fulfill spacecraft power needs until 
about 1965, according to the chief of JPL’s Guidance and 


batteries and static con 
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Control Division. Beyond this time, however, a continuous, 
unregulated power capability of 2.5 kw. will be required. 
Photovoltaic cells, it is felt, will be too costly. Most likely 
candidates for future power systems seem to be solar or 
nuclear powered thermionic or turbine generators. 


Erectable Structures Requirement Specified 

There is a real need for lightweight, erectable structures, 
a NASA official says, particularly for spacecraft parabolic 
antennas, solar panels, radiators, instrumentation booms 
and auxiliary drag devices. Especially pressing is the need 
for parabolic antennas up to 30 ft. in diameter, with surface 
deviations of less than 4 in. and space radiators with operat- 

g lifetimes of three years 


Apollo Recovery Looks to Rogallo Wing 
One of the requirements for the Apollo spacecraft 

NASA's manned lunar landing program—is that it be 
adaptable to the Rogallo wing. Although it is presently 
planned to recover the manned spacecraft by parachute 
after re-entry, NASA officials are impressed with the poten- 
tial of the batwing recovery technique and have specified 
its use if tests prove its value. Evaluation of the concept 
is being conducted at Edwards AFB—NASA’s Flight Re- 
search Center 


ADVANCED MATERIALS 


Glass-Wound Structures Gaining on Steel 

While calling steel and other high-strength alloys “in- 
dispensable,” a Defense Metals Information Center report 
categorizes the potential for improvement in glass fiber as 
probably greater than for steel”. Minuteman and Polaris 
cases were made out of commercial glass fibers, but an 
improvement in the Type E grade glass should lead to a 
missile grade” material. The report also pointed to the 
possibility of considerable improvement in property con- 
sistency 


Copper- and Silver-infiltrate Tungsten 

Fully sintered, controlled-density tungsten bodies in 
filtrated with copper or silver are being produced in quantity 
by Firth Sterling Inc. Billets having closely controlled 
densities varying from 65 to 83% theoretical are subse 
quently infiltrated to a minimum of 95% total density 
Machining is easy and the infiltrant can be removed after- 
wards to provide a free-standing 99.9% -plus pure tungsten 
part. 


Saturn Bonding Fixture at Douglas 

A 73-ton bonding fixture has been installed at Douglas- 
Santa Monica to bond plastic honeycomb insulation between 
aluminum alloy sections. These sections form the common 
bulkhead in the Saturn S-1V stage which separates the liquid 
hydrogen and liquid oxygen tanks. The entire bulkhead 


section is bonded in one step 


Silicone Plant On-Stream 

A $l-million process plant for producing new types 
of intermediate silicone chemicals is in operation at GE’s 
Silicone Products Dept. The facility is part of an expan- 
sion program involving nearly $5 million in buildings and 
equipment. The complex turns out a range of silicone 
products for high-temperature applications 


21 











ASW engineering 





NODC Eager for Advice from Industry 


Oceanographic Data Center will supply companies with ro AVOID being drowned 
expectec flood of ocear Ographic dali 


free processing and equipment-design information; agency the newly formed National Oceanogr 
a f at : phic Data Center (NOD¢ s seekil 
wants help in planning its ‘modular’ data system industry help for what is expected t 


be a multimillion-dollar systems 


instrument-development prograt 
NOD( Ss pt rpose Ss to iCcCUul 


process and retrieve oceanographic dat 


by William Beller 


from whatever scientific source it comes 





Dedicated this pasi Janu 


by Dr Woodrow ( J 





















Library of Congress c 
the Center is seeking to introduce large 
scale machine processing techn s 
“ oceanographic data-handling 
NODC also expects to play a majo! 
» cd part in the research and development 
; of new instruments that will yield 
. MLL EAS ; compatible with the Center's functior 
“5 HEL iz x “We are vitally interested In talk 
hives “ ing with anybody who wants to help us 
A ° i ie get organized,” Jacobs told Mu§ssil Fs 
- a ee AND ROCKETs. “Right now, we need it 
a dustry advice on whole svstem develo 
0 ment, from data collecting throug! 
+ = y duction and utilization 
4 @ Industry’s stake in NODC—! 
the overall work of the Center lust! 
s directly involved in two ways 
20 |) Where industry is getting fir 
: hand oceanographic data, the Ce 
will take the information and reduc 
In this way, everybody benefits: tl 
Center gets the data and industr 
460 180 160° 140 129 4 some free processing 
440 10g . 2) NODC will give industr th 
: 4 & ceanographic data it needs to desigi 
its own equipment [his equipment 
€ might be for navigational or oceanog! 





ro: ; phic instruments, or for shorelit 
MAGNITUDE of oceanographic data-handling probiems in several areas of proposed ff-shore faciliti 
. OTT nore ac Ics 
and continuing oceanographic surveys (CCOFI, REHOBOTH, HBL and EPOC) : ' ' - " 
Jacobs describes the Cente s 
middle-man between equipment desig 
ers and data surveys on the one hand 
and the operational and research int 


sts on the other 

The Center operates oF 
fied basis opening its facilities to 
legitimate inquirer. Though the 
ire unclassified, some of their arrang 
ments are classified—and 


support the ASW effort 
NODC is unique bi 
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interagency agency. Unlike the National 
Weather Records Center, which looks 
to the Weather Bureau for money and 
guidance, NODC reports to a Board 
of Directors which forms policy 
contributes to the Center's upkeep 

On the Board are the Navy, repre 
sented by the Hydrographic Office 
(which administers NODC) and 
the Office of Naval Research; Depart 
ment of Interior, represented by the 
Bureau of Commercial Fisheries; De 
partment of Commerce, represented by 
the Coast and Geodetic Survey and the 
Weather Bureau; the Atomic Energy 
Commission; and the National Science 


and 


also 


Foundation 

® Money for the Center 
about budgets for NOD( 
I would like to see them 


Speaking 
Jacobs said 
as a function 
of total national or international ocean 
ographic efforts.” He We re 
trying to get this figure right now 


added 


As a guess, I see it between three per- 
cent and ten percent, excluding R&D 
for instrumentation and other equip- 
ment 

(Last spring, the Interagency Com 
mittee on Oceanography estimated that 
the national expenditure for oceanogra- 
phy during FY °62 will be about $80 
million. In March 29 message to 
Congress, President Kennedy called for 


level of $97.5 mil 


his 
national program 
increase of 
81% 


lion for oceanography—an 
million or about 
I y 61.) 

© A mammoth ahead—The 
Center began life with an appreciable 
volume of data on hand, mostly trans- 
ferred from the Hydrographic Office 
At the present time, the NODC 
tion consists of over two million punched 


$44.5 over 


job 


collec- 


cards of physical and chemical data 
for the North Atlantic 


nearly 700,000 bathythermograph prints 


Ocean alone, 


and several million wave and sea 
surface temperature observations 

For the next two or three years, the 
Center expects to 
forts On processing data for the North 
Pacific Indian NOD( 
already formulated data exchange agree 


ments with Canada and Japan and ex 


concentrate its ef- 


and Ocean has 


pects to develop exchanges with other 
countries 
Other 
the 


Tropical 


programs being considered 
[Tropical Atlantic and Eastern 
Pacific (EPOC). NODC is 
g to be ready the 


data-handling, reduction and dissemina 


are 


SUV to take care of 


tion for these vast efforts 
Data 


associated 


Cen 
with 


International 
shortly be 


Moreover, 
ter A 
NOD( 
A&M 
the International Geophysical Year 

(International Data Center A has its 
counterpart (B) in both 
a data-gathering complex 


will 
It is now moving out of Texas 
where it was functioning during 


Moscow, and 


re part of 
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in a follow-on effort to IGY. All indi- 
cations are that the oceanographic part 
of this new effort will have a far larger 
than the oceanographic work 
done during IGY.) 

© Limit the data-—Jacobs recoils at 
the idea of having to handle a volume 
of data equal to that coming in from 
our space effort. Actually, the volume 
of data from the oceans could be far 
greater than from space because of the 
greater number of variables in the sea 
Noting this, Jacobs asserts that it is 
fundamental to take no more data than 
can be assimilated. “This is integral 
to the NODC program.” 

Ihe need is to get the most infor- 
nation for the smallest number of 
One possible way is to record 
or transmit information by “exception”; 


scope 


bits.” 


EXPERIMENTAL 


reader- omputer provi 


that is, only those data that depart 
from what is already known by ocean 


ographers should be sensed and proc 


essed. It follows that redundant infor- 
mation and “noise” should be filtered 
out 


In some instances, parameters may 
be more efficient data-carriers than 
sensed data; and here, good use might 
x» made of internal data-processing 


Jacobs suggests using a “modular 


approach in getting, processing and 
storing data. “We cannot afford a spe 


cial curve-tracer or transcriber for each 
instrument, nor can we afford to employ 
an excessive variety ol and 
handling equipment.” 

Here 
NOD( 
nstrumentation 

— Where telemetry is involved, there 
should be no loss of data through failure 
transmission or through 


storage 


some of the features 
highly desirable” in 


are 


considers 


in electrical 





j 


] 


failure of some raw-data 
facility. 

— Data should either be in a format 
immediately compatible with the most 
system OF 


convertible 


processing 


advanced data-processing 
rapidly and economically 
to a compatible format without manual 
sleps. 

—Where sequential data are con 
cerned, the format of the data record 
should not irrevocably determine the 
sequence and order of data storage 

— Provision should be made for per- 
manent retention of semi-processed as 
well as raw data. 

— Wherever possible, records from 
two or more related instruments should 


easily allow quality control through 
cross-checking. 
The Center now processes only 





es digital outputs on tape and card 
physical data: bathythermograph and 
ocean station data. Eventually, NODC 


will handle all types of marine geologi- 
cal, biological and ice data. The quest 
is to find out how to ¢ ~‘tize such data 
This will mark the time such 
have mechanized whole 


Lrst 
studies been 
sale 

Iwo areas in particular are difficult 
to mechanize because there is so little 
precedent: marine geology and marine 
biology 

One problem is more psychological 
than mechanical. Most oceanographers, 
except possibly those in the Hydrogra- 
phic Office, are lone wolves. Many of 
them design their own instruments, do 
the operations work, reduce their own 
data and publish their results. Some of 
these professionals would like to cling 
to their way of working. But they may 
have to give it up when oceanography 
is put On an ocean-wide basis 3 
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SCHEMATIC of 
stabilized 
ion engine test cap 


fwo-axes 


sule 
EOS 


proposed by 


EOS Urges ‘More Realistic’ Test 


by Frank G. McGuire 


A CONTROVERSY 


brewing over the best approach to test 


appears to be 


ing electrical engines in space 


Questions being raised as t& 
whether the method NASA is planning 
will yield the 
There also is considerable 
the the 


whole electrical propulsion program 


are 


to use in a shot next veal 
best results 


concern over leisurely pace of 


The first test is scheduled late next 
year. Two ion engines, one made by 
Hughes Aircraft the other bi 
NASA's Lewis Research Center, are to 
be mounted aboard a capsule and fired 
deep into space by a Batteries 
furnish the engines 
In the second 


in 1963 ofr 


and 


Scout 
power to the 
shot, sometime lat 
1964, an 


ion engine and 


will 
early Electro 
Optical Systems Inc 
Inc 
orbited 
will be powered by 
and Sunflo 
2 to 3 kw 

In the 


will be 


Plasmadyne plasma-are engine arc 
aboard a satellite They 
SNAP Il 


generating 


to be 
nuclear 
ve? 


(solar) units 


first experiment, the capsul 
the 
Thrust of the engines will b 


by variations in the spin rat 


spin-stabilized by two ion 

engines 

measured 
EOS is presently taking issue wit! 


this procedure—even though its engin 


™— Circle No. 8 on Subscriber Service Card 


snt involved, contending that the et 
tects of thrust will be integrated over 
longer period than necessary, instead ot 
indication of 
EOS 


more 


giving an instantaneous 
performance As an 
Ss suggesting what it 
method 

Based on launchings by Scout 
the 
lob to 


alternative 
terms a 
realistic 
rOCK 
ets EOS proposal involves a bal 


altitudes of about 3200 


listic 
miles, during which a test capsule con 
would 


taining one 


for at 


engine operate 


space least 10 minutes 

Principal objective of the test would 
be to study neutralization, but some 20 
parameters, 


and 


other significant 


correlation of 


including 
ground space test 
results, would also be measured 

Ronald S. H sciel 
tist at EOS, said no neutralization prob 
lem is expected in 
now all we have to do is prove il 

EOS is 
hiling space test 
nd the Air Force 

Space testing is clearly not an end 


Toms, Senior 


whatever space 


currently responsible fo 


both NASA 


needs of 


n itself,” Toms argues, “and it ts 
sible that the requirements 


have become 


pos 
for Space 
testing somewhat out of 
perspective 

The 
by EOS 


250-lb. test capsule envisioned 


would contain an ion engine 


about 3.2 


capable of millipounds of 
thrust, two small reaction wheels, a sun 
sensor, accelerometer, force transducer, 
nd several other accessory components 

Most of the weight would be in the 
batteries used as a power supply. The 
reaction wheels would weigh about 6 
the ion engine itself 5 Ibs 


or less, and a cesium expellant just a 


‘ 


each 


Ibs 


ew ounces 
The 


highly 


ion would 


efficient 


engine not be a 
model. It delib 
designed for operation at 
optimum conditions, in order to 
simplify control systems. Constant heat- 
power and would be 
supplied to make engine operation pre- 
dictably safe and steady, even though 
at less than peak efficiency 


was 
erately less 
than 
voltages 


ing 


© Test method—At approximately 
time, the ionizer heater would 
ve turned on in the payload. During 
the ascent phase, the cesium reservoil 


launch 
} 


icceleration-deceleration voltages, neu 
tral efflux and neutralizer 
electrons, would be turned on. 
would begin at 
I-plus-five minutes—slightly be 
800 miles altitude, after fourth 
tage burnout has occurred probably at 
1) miles altitude 
The shroud surrounding the payload 
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CUTAWAY CONCEPTUAL design of Electro-Optical’s flyable ion engine, based on 


company program which produced a demonstration engine with millipounds thrust. 
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} EXPECTED 
) PARAMETER OPERATING CHARACTERISTICS ae 
M 
. PURPOSE DESIGN REPEATABILITY] MEASUREMENT 
:) EXCURSION 
. —TO DETERMINE — VALUE it %) 

BMo | lon Beam Oscilianons t 1Omo O~20me voltage drap across resrstor 
F | Theust 2210 ibs | O~3x10 ibs pa Fe 
I, | Accelerating Electrode Drain Current 1Ome O~ 20mo 3 magdng oF ironstuctor 
I. lon Beam Current 90me} O~i50me 

i. | Decelerating Electrode Drain Current Oma O~20me 
l Emitter Current 10Oma O~150 ma 
I, Neutrot Efflux | Spo O~Syo 3 
I, ‘Nevtraligetion 90ma O~150moe See Remarks | Voltage arop Ocross resto 
Pes Cesium Reservoir Pressure f 30 mentig O~50 mmitg 3 | Pressure transducer 
P, Power Required to Manton Ty at Design Valve 270W O~ 300W 5 Voltage drop Ocross resistor 
P, Tt 20w | O~soOw 3 
Py Ty iw | o~25w 3 i 
Pe Te 1Ow O~25w 5 i 
SH, Spoce Sp Outermost Surface Cherge > o~ Sky Langmulr probe 
T, Accelerating Electrode Temperature s00°C 0~ 1000 °C 3 Voltage drap Gcross resstor 
T, | Decelerating 250°C 0~s00° 
Te | Emitter Temperature 250°C | O~1S00°C “ 

T, | Neutro! Effiun Sensor Temperoture g00"c | O~1500°C s) 

Ty | Neutrotizeton Filament Temperature §00°C | O~2500°C 3 

Te | Ceswm Reservowr Temperature 350°C ~§00°C 3 

Ts | Spoce Stup Outermost Surface Temperature 400°C o~600°C r ] 

Vv Accelerating Electrode Voitege 1S tikv O~'6hy 2 

Vp | Deceleronng ie) 30~* SOnv Z os 
+—_—— $$$ 

Ve | Emitter Voltage 3.5kv 20~5kv 2 

V; | Nevo! Effion Sensor Filament Voltoge 30v | 20~s0v : Seiad 

Vy | Nevtrolizer Bias Voltage 30OV ~50V ! 

x, eas um Reservowr Valve Position < cm 2cm 
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Chart of Flight Measurements 


would be left in place for the first part 
of the test operation, in order to sim 
ulate the walls of a vacuum chamber 
in a laboratory test. Correlation would 
be made between these test results and 
results from later tests without the 
shroud. Shroud ejection is planned for 
about 2500 miles altitude. 

The capsule will be attitude-stabil- 
ized on two axes by use of the sun 
sensor and reaction wheels. The Scout 
fourth stage will be spin-stabilized for 
the launch; to de-spin the payload for 
achieving test conditions, a solid-propel- 
lant rocket and a cold-gas system will 
be used. This technique is expected to 
reduce angular velocity about the third 
axis to an insignificant amount 

The thrust from the ion engine will 
be used to destabilize the test capsule 
so that the reaction wheel torqueing 
about the same axis will react against it 
and accumulate the work done by the 
engine torque 

With this method, up to five meas- 
urements of the thrust can be made by 
pickoffs from the sun sensor, reaction 
wheels, internal force 
transducer, and electrical measurements 
of the ion beam 

EOS feels the results would corro- 
borate each other and provide a more 
accurate and meaningful test than one 
like NASA’s, in which the ion engine 
is used merely to change the spin rate 
of a stabilized capsule. 

e Neutralization — The neutraliza- 
tion problem boils down to this: with- 
out a neutralized beam, there can be no 
thrust. EOS scientists point out that it 
is unnecessary to achieve complete neu 
tralization on an atomic scale—that is 
each ion does not have to capture an 
electron from the neutralizing electrode 

“It is sufficient,” said Toms, “if the 
beam is essentially neutralized 
dimensions quite small compared with 
the accelerating gap surface.” 

An insufficient neutralization of the 
beam would cause a buildup of space 
charge, resulting in a retardation of the 
ions and a subsequent dispersion of 
the beam, with many ions returning to 
the space vehicle and causing loss of 
momentum 

Neutralization cannot be fully meas- 
ured merely by determining thrust 
levels, however, and another technique 
would be used for this purpose. The 
charge developed on the outer shell of 
the payload would be constantly moni 
tored to detect any current flowing back 
into it as a result of returning ions. 

The many other objectives of the 
flight would include determinations of 
all thrust variations, engine operation 
in zero-g, component reliability, possible 
interference with vehicle telemetry, pos 


accelerometer, 


over 


sible sparking of an aurora, beam 
oscillation, power efficiency, and pro 
pellant efficiency & 


missiles and rockets, November 20, 1961 
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ENGINEERS AND SCIEN” 


General Dynamics | Astronautics is located in San 
Diego, California, one of the fastest growing com- 
munities in the United States. It is situated 10 miles 
north of the Mexican border and a little over 100 
miles south of Los Angeles. 


Immediate openings exist in the following areas: 
SCIENTISTS & ANALYTICAL ENGINEERS: PhD or 
ScD for electronics and physical research; com- 
puter analysis and application; and instrumenta- 
tion development. 

ELECTRONIC DESIGN & TEST: Communication sys- 
tems and data transmission design; logical circuitry; 
automatic control systems; and electronic packaging. 
BSEE plus appropriate experience required. 
MECHANICAL DESIGN: BSME or AE for pneu- 
matics, hydraulics, and fluid systems design and test 
Also missile GSE and missile structures designers 
RELIABILITY ENGINEERING: Openings exist for ex- 
perienced engineers with applied higher mathematics 
education, preferably in statistics; higher degrees pre- 
ferred. Circuit analysis with transistor and diode expe- 
rience is also desirable. 

PERSONNEL SYSTEMS (MAN/MACHINE ANALY- 
SIS): Specialists capable of evaluating the personnel 
function from a systems standpoint. Requires analyti- 
cal approach to applying manpower to an existing 
system at the customer level. Broad technical systems 
background, with emphasis on human relations is 
essential. Assignments involve analysis of manpower 
requirements and applications for a weapon system, 
including equipment, procedures, time studies, logis- 
tics and training. Degree required, preferably in indus- 
trial engineering, business administration or industrial 
psychology. 





ENGINEERING WRITERS | 
1 to 3 years of experience | 
operations, maintenance, ar 
BASE ACTIVATION: Desig: 
BE in ME or EE and e 
mechanical systems are re 
missile launching complexe 
on launch control equipn 
automatic programming an 
ment operations. Assignm 
braska; Altus, Oklahoma; 
well, New Mexico 

FIELD TEST ENGINEERS 
test and validation of com 
tems using standard comm 
shooting and checkout of g1 
including lighting, system 
power distribution, fire al 
control. Must be thoroughl 
erators, motor control cer 
and control circuits. Oper 
Edwards AFB, Calif.; Cape 
If you desire to become p 
urge your prompt inquiry 01 
Placement Inquiry 
Technical openings also « 
Write Mr. R. M. Smith, Ind 
trator-Engineering, Dept. 1. 
Astronautics, 5705 Kearny 
California. (If you live in tl 
be more convenient to con 
E. Hart, General Dynami 
feller Plaza, New York 
5-5034.) 
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-WRITERS with 2 years of college and 
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ntenance, and overhaul manuals 
TION: Design or liaison engineers with 
EE and experience in electrical or 
tems are required for liaison work at 
ng complexes, or design support work 
trol equipment, propulsion systems, 
ramming and missile checkout equip- 
is. Assignments are at Lincoln, Ne 
Oklahoma; Abilene, Texas; and Ros 
ICO 
"NGINEERS: Electrical engineers for 
tion of complex power electrical sys- 
dard commercial equipment. Trouble 
ieckout of ground electrical equipment 
ing, systems through missile-borne 
tion, fire alarm instrumentation and 
e thoroughly familiar with motor gen- 
control centers, AC and DC power 
rcuits. Openings at Vandenberg and 
Calif.; Cape Canaveral, Fla 
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A RAPID FILM PROCESSOR has 
been produced to satisfy the long-stand- 
ing need for a flexible, automatic sys 
tem supplying almost immediate view- 
ing access to an observed event. 

In addition, the device provides a 
photographic negative of archival qual- 
ity, with very high resolution and a full 
range of contrasts. 

Called the 


Processor, the 


Series 380 Rapid Film 
was developed 
by OPTOmechanisms, Inc. in its re 
search laboratory at Mineola, N. Y 

Typical applications include the re- 
cording of track and target information 
on radar and sonar PPI’s, instrument 
face dial readings, and time-stop se 
quence photography in biological and 
chemical experiments. Developers be 
ieve it can be a highly effective tool fo: 
expanding the potentials of satellite and 
missile tracking, air traffic control, anti 
submarine warfare, and similar systems 

[he equipment is fully automatic 
in Operator is needed only for loading 
film chemicals and for periodic 
cleaning. Total time required—includ 
ing film exposure, development, fixing 
ind washing 

The resolution currently attainable 
exceeds 80 line pairs per milli 
meter; this, using 35mm film, is equi 
alent to over 4600 TV lines. Present 
35mm perforated on day 
light loading reels, with no limits im 


system 


and 


is 6 seconds 


easily 


models use 


posed on film capacity save the user's 
physical size restrictions 

© Operation and processing — The 
system consists essentially of a camera, 
a patented processing head, and a proj 
ector mounted into a single unit, to 
gether with film-feed mechanisms and 
other associated hardware. Dimensions 
are 19 in. wide x 14 in. high x 8 in 
deep 

In its usual mode of operation a 
single-frame photograph is made of the 
object under study on either a pre 
programed or at random com- 
mands from some outside source. The 


basis 


Sr. Project Engineer, OPTOmech 
Incorporated, Mineola, L. | 


anisms 


ed 


OPTOmechanisms system expected to widen 


potentials of satellite/missile tracking, ASW 
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Processor Displays Data 













in Seconds 







by Martin M. Saffian* 





RAP: D FILM PROCESSOR developed by OPTOmechanisms, Inc., provides data display 


Processor-Projector (center) is 


» and left) comp 


nd Side viewers oO 


exposed frame is indexed into the film 
processing stations, while a fresh pho- 
tographic frame is simultaneously posi 
tioned within 0.1 sec. ready to make a 
exposure. The previously exposed 
frame is automatically advanced through 
the three states of processing—that is 
develop, clear/fix, and wash. 

The processed negative is then proj 
ected onto either a rear- or front-proj 
ection screen, with any degree of mag 
nification required by the user. The 
processing section can be adapted to 
monobath operation without major 
change to the device itself. 


new 


It is important to note that although 
total processing time is of the order of 
6 seconds, this consideration has no 
effect on the maximum repetition rate 
at which new exposures may be made, 
since a variable-length film loop is al- 


1 


lowed to form between the camera sta 


heart of system 





permanent film record in seconds after an observed event has occurred. Camera- 


Pump and drive assembly (right) and 


svslen 


tion and the first processing station 
This permits a short-time maximum 
rate of exposure as high as 10 frames/ 
sec 

e Safe fluid flow—Freedom from 
leakage and uniform fluid flow over the 
emulsion are assured by using specially 
designed molded silicone rubber gasket- 
ing around the processing chambers. 
This, coupled with a negative-pressure 
hydraulic system, makes the processing 
section completely leak-proof under all 
operating conditions. 

The processing fluids are flowed 
over the emulsion; there are no jets to 
clog, nor is compressed air required. 
The film leaves the processing section 
virtually dry. 

Processing chemicals are stored in 
stainless steel tanks which are positively 
foolproofed as to their position. The 
tanks can be inserted or removed in 
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CAMERA-PROCESSOR-PROJECTOR unit is shown with cabinet removed. Fully auto- 
matic, the system completes 35mm film processing in six seconds and projects frame 





Resolution is better than 80 line pairs per millimeter 


seconds. Each can contains a coiled 
electric immersion heater, a thermostat, 
and fluid inlet and outlet connections. 
An important feature of the storage 
tank module is that it may be located 
at any convenient place in the user’s 
system, or, alternately, may be attached 
to the processor itself. The module’s 
dimensions are approximately 10 x 8 x 
3 in. 

Processing fluids are pumped from 
the storage tanks through the processing 
head by a single peristaltic pump which 
handles all three fluids (developer, 
fixer, and wash water) but does not 
mix them. The pump and drive motor 
module may also be located at any dis- 
tance from both the processor and the 
storage tank module. 

Color-coded polyethylene tubing and 
nylon fittings are used for fluid inter- 
connections. A major safety and con- 
venience feature is that the pump is 
self-priming and self-cleaning. The de- 
sign is such that there is never any need 
for priming the fluid tubes to establish 
proper pressure relationships. 

e Electronic uses—There is a high 
degree of freedom in the placement of 
the processor, tanks, and pump in that 
their proximity, or lack of it, to one 
another is of no importance to proper 
operation. This eases the problem of 
placing the equipment within a console 
which contains others electronic gear. 
In addition, freedom from fluid leakage 
obviates the danger of short circuit and 
corrosion damage to other components. 

The processor has the advantage of 
being absolutely flexible as to film ma- 
terials and processing chemicals which 
may be used successfully, and without 
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modification to the device itself. If at 
some time after the processor has been 
installed it is desired to change film 
material and/or chemicals, this may be 
accomplished by merely adjusting two 
potentiometers which control the time 
sequence in the processing head. 

e Film/chemical requirements 
Tests run at our laboratories indicate 
that any thin, pre-hardened emulsion 
film—including Ansco Hyscan, East- 
man Kodak SO-264, and Ilford Types 
BU and BX—may be used interchange- 
ably with consistently superior results. 
Processing solutions covering a wide 
variety of chemical formulations may 
also be interchanged at will. 

Developers such as Ansco Liquidol 
X-Ray developer, Ansco Hyscan de- 
veloper, Eastman Kodak PS-480 devel- 
oper and others have all been success- 
fully used with various film materials 
The Series 380 processor is also adapt- 
able to monobath processing, although 
the monobath processing interval is 
somewhat longer than 6 seconds 

The processor itself is capable of 
considerably faster than 6-second opera- 
tion; the limit is now determined by the 
present state of the photographic chem- 
ical art. 

© Operating modes—V arious modes 
of operation may be obtained to suit 
the user’s system requirements. In gen- 
eral, modifications of this type involve 
the programing of film movement and 
the judicious placement of film storage 
loops to provide many mode variations. 

For example, one modification 
might be for making continual expo- 
sures on many feet of film, at any 
repetition rate, including cine, for some 


minutes, and then viewing the processed 
frames one at a time, starting 6 seconds 
after the first exposure, for either a fixed 
or variable time period. 

Projection back tracking is 
available, as is digital coding placed at 
the side of each frame. The simplest, 
and least costly, method is to make 
exposures at the same repetition rate as 
the processing rate; this, too, is avail- 
able. 

It is also possible to provide priority 
processing so that a frame exposed late 
in a sequence may be processed and 
projected for viewing immediately as 
the need arises. 

The processor adapts itself very well 
to continuous strip processing, such as 
might bé required for line-scan radat 
or cartography, by changing the film 
movement mechanisms from the 
eva-type pull downs used in a frame 
by-frame system to a continuous drive 
which can move the film at rates as high 
as 0.5 ips. 

OPTOmechanisms that the 
variations obtainable in regard to opera 
tional mode are virtually limitless 

The processor can be adapted at 
any time to give a reversal image (or 
a positive projection). If this were 
done in the conventional manner of 
rapid film processors, an additional 5-6 
seconds for processing would be en 
tailed. Also, double the number of 
solution tanks and processing stations 
would be required—in effect, almost 
doubling complexity of the system. 

If the user’s requirement demands 
a positive projection, a patented nega- 
tive-to-positive projection screen would 
be recommended. This makes 
possible either positive or negative view 
ing of a film negative by the flick of 
a switch, and requires no alteration to 
the actual processing section 

An interesting application of this 
combined system would be in the op 
tional day/night viewing of radar scope 
PPI information. During daylight the 
processed negative would be viewed 
directly as a black-on-white image; at 
night, however, it would be viewed as 
a positive white-on-black. 

OPTOmechanisms’ system is the 
only rapid processor now available 
which can provide positive image pro} 
ections with the same short access time 
as those which project negatives only 
Further, the film record remains a 
negative. This has the advantage of 
single-step printing later, if required; it 
also saves the original film from addi 
tional chemical treatments. 

Finally, the denigrating effects on 
contrast and background fog levels 
which cannot be avoided in conven- 
tional rapid-reversal processing are not 
encountered in this system, since the 
film is processed in the normal develop 
fix/wash cycle. 3 


also 


gen 


feels 


device 


Circle No. 9 on Subscriber Service Card ——> 











Science Serves Defense at Westinghouse 


The new underwater acoustic test labora- 
tory pictured below will be in operation 
this year in Baltimore, helping Westing- 
house engineers solve problems in oceano- 
graphic and ASW research. 


Built by the Westinghouse Ordnance 
Department, the new laboratory is one of 
the largest and best-equipped privately- 
owned facilities of its kind. It is 205 feet 
long and 175 feet wide. The air-conditioned 
instrument house floats on a 3% million 
gallon lake, 25 feet deep and with an 
anechoic lining. 


The laboratory will advance the develop- 


ment of a wide range of Westinghouse 
underwater acoustic equipment. Included 
are transducers, detection systems, weapon 
homing and guidance systems, and high 
and low frequency sonar devices. 


Underwater acoustic systems built by 
Westinghouse are a part of various Navy 
weapon systems. This new acoustic labora- 
tory at Baltimore will bring continued 
contributions to this vital area of American 
strength. 


Defense Products Group, 1000 Connecticut 
Avenue, N.W., Washington 6, D.C. 
You can be sure .. . if it’s Westinghouse. 


UNDERWATER ACOUSTIC LABORATORY...in our own backyard 
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MASSA 


ADP MICROPHONES 





are selected for exacting applications in 


AVCO MARK 5 


re-entry vehicle test 





Three Massa Microphones (two M-14l’s and an M-125) with M-114B 
Preamplifier measure sound levels which simulate missile noise. 


MASSA A.D.P. (Ammonium Di-Hydrogen Phosphate) Sound Pressure 
Microphones are used to measure sound pressure levels in an acoustic 
chamber at the Avco Research Center, Wilmington, Mass. Missile sound is 
simulated by noise generators that reach intensities as high as 143 db *. 
Placed at strategic locations, the Massa S.P. Microphones accurately determine 
that specified sound levels are reached at critical points on the vehicle. 

Massa Sound Pressure Microphones employ A.D.P. crystal plates as 
the mechanical impedance determining element which results in an excep- 
tionally stable vibrating system that does not distort the sound field in which 
the microphone is placed. A.D.P. crystal plates are employed as the active 
elements for best combination of reliability, stability and accuracy. The fre- 
quency response, essentially flat from 10 cps to 80 kc, extends well into the 
ultrasonic region. The dynamic range is linear to levels in excess of 200 db. 


* Above 0.0002 dynes/cm? 
Write for technical bulletin SPM-5 


OTHER MASSA PRODUCTS 
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Bendix Finishes First 
Part of Computer Center 


THE FIRST PHASE of an exten 
sive new computer center being devel- 
oped by the Bendix Corporation is now 
in Operation at the company’s systems 
division, Ann Arbor, Mich 

[he $1-million center, when com 
pleted in the spring of 1962, will con 
siderably increase the company’s digital 
computer facilities and will also be 
adaptable to PERT and similar com 
puter-controlled management methods 

A high-speed G-20 digital computer, 
designed and developed by Bendix, will 
be featured within the new facility 
The G-20 will consist of four memory 
modules capable of storing 32,768 
words, and eight magnetic tapes which 
can simultaneously search for informa 
tion at a combined speed approaching 
2 million characters per second. 

The computer can perform 83,000 
additions or subtractions per second 
and will be capable of magnetic-tape 
read or write operation at a rate of 
240,000 alpha-numeric characters per 
second. A high-speed line printer is also 
installed and will operate at speeds up 
to 1000 lines per minute. Mathematics 
translation and linear programing capa 
bilities will also be available. 

In addition, analog computer facili 
ties for dynamic simulation efforts and 
a BOSCAR reader for data reduction 
display will be housed within the Ben 
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NBS Compiling Radio 
Wave Refraction Data 


SCIENTIFIC GROUPS in govern 
ment and industry interested in radio 
wave propagation in the earth’s atmos 
phere will get an assist from the Na 
tional Bureau of Standards. 

The Bureau has established a Radio 
Refractive Index Data Center at its 
Boulder, Colo., laboratories. Data col 
lected at this installation on the variable 
refraction of radio waves at specific 
times, heights, and locations will be 
correlated and made available to inte 
ested study groups. 

A central information source in this 
field will aid considerably in such areas 
as: evaluating missile tracking and guid 
ance systems; establishing error correc 
tion for height-finding radars; predict 
ing transmission loss for tropospheric 
communication links; and estimating 
radio wave field strengths for various 
types of radio propagation 

Information from more than 30( 
reporting points throughout the world 
is received by the center, which is now 
equipped to correlate data for specific 
areas and to establish radio-refractive 
profiles for those locations 3 
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Heat-Treat Unit 


Ready For Big Booster 


LANSDALE, Pa.—The world’s largest 
heat-treating furnace specifically de- 
signed to handle up to 140-in.-diameter 
solid motor cases is rapidly approaching 
completion at the J. W. Rex Co. 

The massive gantry unit stands 40 
ft. high, with an inside work area 12 ft. 
in diameter and 32 ft. tall. The furnace 
can easily treat the current 120-in. diam- 
eter case under consideration by the Air 
Force and approved for development by 
the joint NASA-DOD Committee on 
large boosters 

Power requirements call for 1000 
kw generating a maximum temperature 
of 1850°F. The atmosphere is endo- 
thermic automatically controlled 
and The same type of con 
trol units apply to temperature func 
tions 


and 


recorded 


A gas-fired, circulating-fan temper- 
ing furnace pit 13 ft. in diameter and 


Missile Bearings Now Mass 


BEARINGS WITH 
within 20 millionths of an inch are in 
production at the Barden Corp. and 
each bearing carries its own case his 
documentation to the 
current U.S. ICBM’s 

Barden started into development of 
the extremely bearings five 
years ago in cooperation with MIT In- 
strumentation Laboratory under Air 
Force sponsorship 


tolerances 


tory users—all 


accurate 


Volume production of the bearings 
resulted from three main principles set 
up during the research and feasibility 
phase. New methods of chucking dur- 
ing critical grinding processes had to 
be developed. Stress relieving would 
have to be done after rough grinding 
and the creation of new mini- 
mized by removing very small amounts 
of stock in the final grinding and lap 
ping operations 

Finally, machine-driven gages had 
to be developed for measuring critical 
dimensions, measurements in the 
inch range required 
elimination of operator-induced errors 

The oil-impregnated phenolic re- 
tainers received special attention; these 
serve not only as ball separators but 


stresses 


since 
millionths - of -an 
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42 ft. deep can reach temperatures of 
1250°F. The pit can also be used as a 
loading station or for a forced air 
quench. 

The quench tank has the same di- 
mensions as the tempering pit and can 
handle either air, oil or salt quench 


The big booster cases will be air- 
quenched. 
Plans have been made to extend 


this furnace’s capability to the large 
diameter booster case being talked about 
in various propulsion circles. Rex 
spokesmen caution that the furnace 
modification would be a major under- 
taking but it would not take 
months to complete. 

No move will be made by Rex until 
some definite decisions are made with 
regard to the larger solid chambers 
If such a furnace was built and no 
market existed, it might be an expensive 


any ¥ 


also as lubrication sources. The initial 
lubricant charge is only a few milli 
grams, but this must last for thousands 
of hours of operation 

Gages designed for the bearings in 
volved two principles new to mass-pro 
duction bearing techniques — motor 
drives and recorded readouts. Since 
the heat of the hand and variations in 
hand pressure affect measurements this 
precise, the operator was replaced by 
power-operated gages. The 
themselves recorded on 
charts 

Cleanliness is a normal part of bear 
ing manufacture, but in this case, finish 
ing operations are almost fanatical 

Just prior to assembly, the finished 
inner and outer rings are gaged and 
sorted according to differences of a few 
millionths within the overall tolerance 
range. Balls are also classified to s 
in the same manner. 

An inner ring, outer ring, retainer 
and balls—all of matching dimensions 

are assembled to form a 20-millionths 
ball bearing. 

After assembly, actual contact angle 
is measured—a necessary step since the 
angle is critical to the proper operation 


readings 


are calibrated 
















> 
~ 


UNDER construction for a year, huge fur 
nace easily handles 120-in. cases. 


liability. 
Even with the 120-in. chambers 
there is a great deal to be learned 


Heat-treating experience in this area 
is all but non-existent. The huge fur- 
nace is not immediately ready for heat- 
treating operations but can be available 
within two weeks ood 


Produced 


of these bearings. If the angle is not 
within tolerance limits, the bearing is 
disassembled and rebuilt with other balls 
to achieve the required characteristics 

Slow-speed running torque of the 
assembled bearings is checked on the 
Torkintegrator, a device developed by 
the firm to precisely measure the force 
overcome internal bearing 


needed to 
friction 

A preload gage measures stickout of 
to outer ring under a specified 
thrust load. This accompanies the bear 
ing to the final user. 

After passing these final tests, the 
bearing is re-impregnated with the pre- 
cise amount of oil lost during the check- 
out operations and packaged. 

In all there are more than 100 man- 
ufacturing and assembly operations 
connected with the production of a 
single missile bearing. 

All documentation, including a sep- 
arate tally sheet for inner and outer 
ring dimensions, is shipped with each 
bearing. All dimensions are usually well 
under the specifications—ring dimen- 
sions being accurate to 10 and even 5 
millionths. Balls are controlled to 3 
millionths 33 
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Support equipment 





by James Trainor 


A SINGLE MOBILE ground sup- 
port unit is saving Air Force money at 
hardened Atlas ICBM sites throughout 
the country. Housing two previously 
stationary pneumatic service units, it 
performs periodic checkout for several 
launching sites—eliminating the need 
for identical stationary equipment at 
each site. 

Specifically, the mobile support sys- 
tem—developed for the Air Force by 
Consolidated Systems Corp.—performs 
regular prelaunch checkout of the mis- 
sile’s pneumatic system and is also used 
to verify operation of stationary, pneu- 
matic ground support equipment. In ad- 
dition, it can manually or automatically 
conduct tests at the missile assembly 
and maintenance areas. 

e System description—To accom- 
plish these functions, the system has 


four pressure controller subsystems 
rated at 3500, 1500, 70 and 35 psig, 
respectively. A manual missile tank- 


pressure system has also been included 
in the semi-trailer. 

All test pressures are manually 
selected or adjusted, using four of the 
six controllers mounted on the control 
console. The two additional controllers 
provide variable relief pressures for the 
primary and secondary pressure sys- 
tems. 

The primary pressurization system, 
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CUTAWAY MODEL shows positioning of pressurized helium 
storage tanks, control panel and electrical cables 


OVERLAY with 





operating at 500-3500 psig, performs 
proof pressure testing at the launch 
site. It is monitored by a 1% pressure 
transducer which supplies a digitized 
reading to facilitate pressure adjust- 
ments and to eliminate operator errors 
in reading the electrical meter. 

In addition to providing secondary 
pressure to three of the unit’s pressuri- 
zation systems, the 50-1500 psig system 
can be coupled with the primary sys- 
tem for operation at missile assembly 
and maintenance areas. This combina- 
tion allows preliminary pressurization 
and leak tests to be conducted at pres- 
sures not exceeding 1500 psig 

Primarily, however, the 1500 
secondary system supplies three 
systems: the liquid oxygen and fuel 
ullage pressurization systems and the 
manual missile tank pressure system 
The first two provide the pressures for 
dynamic checkout of the missile’s air- 
borne pneumatic system; the latter 
maintains safe pressures in the missile 
fuel and LOX tanks during prelaunch 
handling and testing. 

Special pneumatic hose assemblies 
stored on automatically retracting 
spring-motor-driven reels conduct the 
high-pressure gaseous media safely to 
the missile. Each hose consists of a 
doublet (or married pair) with a 42-in 
hose for pressurization and exhaust and 
a %-in. line for sensing missile tank 
pressures. Weighing only 35 lIbs., a 


psig 


sub- 


naire 


placed for checkout of a semi-hard 










Mobile Atlas System Saves Money 





switch can be re 


and function of each 
horizontal ICBM 


120-ft. hose assembly allows working 
pressure of 1000 psig to be used 

e Manual operations — While the 
system is capable of automatic opera- 
tion—particularly during missile check 
out, manual mode is also incorporated 
into the equipment. This capability is 
essential for validation of other launch 
site equipment and for trouble-shooting 
of the missile and other GSI This 
mode provides the overall system with 
the flexibility to perform multiple opera 
tions and to incorporate the demands 
imposed by design changes 

The basic control 
plified, graphic display of the pneumatic 
GSE at the silo or hard site—has been 
designed to facilitate the accomplish 
ment of the test program and to reduce 
operator learning time. To do this, 
pneumatic lines are color-coded to in- 
dicate the gaseous media they conduct 

Also, every component is identified 
by number and, in some cases, by a 
description of its function. Valve posi- 
tion switches incorporate colored lights 
to indicate their open posi- 
tions. Finally, overlay panels are pro 
vided to re-identify all the switches and 
lights so that the mobile unit can be 
adapted to horizontal or semi-hard 
launch sites. 

To insure the safety of the opera 
tors at the console, a %4-in. steel plate 
has been placed between the control 
and the pneumatic compart 


console—a sim 


or closed 


console 
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ments. This is sufficient to protect the 
operators in the event of a rupture of 
the high-pressure pneumatic lines. 

e Layout eases maintenance — By 
mounting all of the valves in a single 
vertical plane, the pneumatic plumbing 
within the van has been greatly sim- 
plified. Every valve is readily accessible 
for maintenance; no other units need 
be removed to reach it. 

The electrical wiring, consisting 
mainly of Neoprene-jacketed cables, 
has been routed along the semitrailer 
walls for ease of both maintenance and 
storage. This technique, coupled with 
the fact that there are no large harnesses 
or multi-conductor cables to be main- 
tained, makes it simple to maintain o1 
replace an individual cable. 

Conveniently located terminal boards 
provide tie points for instrumentation, 
monitoring or trouble shooting. Spare 
terminals have been provided to accom- 
modate design changes. 


© Reliability test program—To in- 
sure that only random failures and nor- 
mal wearout would occur under field 
conditions, the mobile support unit was 
subjected to vigorous factory and field 
tests. The mechanical, pneumatic, pres- 
sure-monitoring and electrical systems 
were first verified in the factory. In 
addition, electrical cables were subjected 
to high-potential tests to verify that no 
damage had occurred to the electrical 
insulation during assembly. 

A semiautomatic load simulator, 
designed to act like the GSE that the 
mobile unit will be used with, enables 
all of the electrical circuits to be se- 
quenced and loaded. Each circuit must 
provide 1-2 amps. to the test load, with 
the voltage drop across the load being 
monitored on a go-no-go basis. 

Once the factory tests have been 
completed, the fully loaded unit is given 
exhaustive road tests. These consist of 
maneuvers over paved highways, rail- 
way tracks, shallow ditches and 10 
miles of un-improved, rocky roads 

Abrupt stops from speeds of 10-20 
mph and figure-eight turns to both the 
left and right on unimproved, irregular 
ground complete this phase of the test- 
ing. The system is then checked for 
evidence of damage, developing weak- 
nesses or impairment of mechanical 
function. Reliability is verified by 
checking the overall system perform- 
ance, design flows and rated accuracies 

The savings realized by this mobile 
pneumatic checkout system are clearly 
evidenced by the fact that it has elim- 
inated the two identical systems pre- 
viously in use at each launch site. Its 
versatility results from the fact that it 
can, thanks to its mobility, be used not 





B-58’s transmitter 
—“a kilowatt 

in a capsule” —uses 
Bristol choppers 





Bristol Syncroverter Chopper (in hand) 
and 1000-watt power amplifier unit, cover 
removed 


U.S. Air Force photo. 





The HC-101 Communication Sys- 
tem, HACON, designed and built for the 
U.S. Air Force by Hughes Aircraft 
Company, Culver City, California, is 
the world’s smallest airborne 1000- 
watt HF Receiver-Transmitter. This 
small, lightweight, high-performance 
transceiver was made possible 
through the use of high-quality com- 
ponents, such as the Bristol Syncro- 
verter* Chopper. 

The Syncroverter Chopper is used 
as the d-c to a-c converter in the servo 
tuning system of the HACON Auto- 
matic Power Amplifier and was chosen 
because of its compact size, light 
weight, low noise, and ability to per- 
form properly under the extreme en- 
vironment produced by immersion in 
boiling fluorochemical. 

In this application, the chopper has 
measured up to all expectations and 
has passed all acceptance and qualifi- 
cations tests required of it. 

The Bristol Syncroverter Chopper 
is used in a tremendous variety of air- 
borne and missile-borne equipment — 
including literally dozens of missile 
guidance systems. On these. exacting 
applications, the Syncroverter Chop- 
per meets the high reliability stand- 
ards required. 

Send for complete details. More 
than 200 variations are available. 


The Bristol Company, Air- 
craft Equipment Division, 
173 Bristol Road, Water- 
bury 20, Conn. 

4 Subsidiary of American Chain 
& Cable Company, Inc. 
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only at hardened and semi-hardened 1.6 *T.M. Reg. U.S. Pat. OF. 

ICBM sites but also at missile assembly 

and maintenance areas. % BRISTOL FINE PRECISION INSTRUMENTS FOR OVER SEVENTY YEARS 
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INSTANT DEATH came to rat in simulated space cabin with 
100% oxygen, penetrated by hypervelocity particle 


space medicine 
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ypervelocity hit on unprotected .18 cm alumi 


Double bumper of 03 cm thickness 


Rat Tests Show Meteoroid Hazards 


by Heather M. David 

NORMAL METEOROID condi 
tions may wreak havoc upon living oc 
cupants of single-wall space vehicles. 

Researchers at Vought Astronautics 
and the Southwestern Medical School 
of the University of Texas on the basis 
of intensive study say the potential 
danger of meteoroid impact may be 
graver than that of cosmic radiation 
Indeed, there is some doubt that pres- 
sure suits of the conventional type will 
be sufficient protection in case of 
meteoroid penetration. 

Damages to living creatures may 
range from burns, blindness and shock 
to death. And damages in a chamber 
with 100% O, at 5 psia were far greater 
than those in a sea-level atmosphere 
chamber. 

Using various existing data on the 
space environment to set upper and 
lower impact probability limits, a_re- 
search group at Vought Astronautics, 
Ling-Temco-Vought, has theorized what 
expected exposure might do to man in 
single-wall vehicles. 

The group, led by Life Sciences 
chief Dr. Charles F. Gell and Allen B 
Thompson, conducted a series of tests 
in a hypervelocity test facility. 

Particles were accelerated by a spe- 
cial charge to hypervelocities in a 
vacuum, and impacted into a number 
of vessels containing various atmos- 
pheric mixtures. The penetration wall 
was 0.70-in.-thick aluminum, and the 
impacting particles were 2S aluminum 


42 


varying from 10 microns to approx 
imately 2 millimeters in diameter. They 
were excited to velocities on the orde1 
of 8 km/sec. for the larger particles 
and 20 km/sec. for the very small par 
ticles 

The Vought group indicated that 
the possibility of encountering a mete 
oroid of sufficient size to cause explosive 
decompression is so remote that it can 
be ignored. However, it found that 
there were unique effects of hyperveloc 
ity penetration of pressurized crew com 





SIMULATED human tissue shows effect 


of super-heated fluids’ vaporization 


partments which considerably increased 
crew hazard 

e What happens — When the par 
ticles strike the wall, the impact pro 


duces a very high heat which melts 
and/or vaporizes the impacting particle 
and the wall around it. This of course 
produces a crater or hole in the 

If the crater penetrates the vehicle 
wall, the remains of the particle 
the surrounding material, now in pat 
tially melted or vaporized form, enters 
the chamber a very rapid, almost 
explosive oxidation occurs. This pro 
duces an intense flash of light, whic! 
might last for a period of .8 to 1.2 
milliseconds 

In the open-shutter photo 
graphs were taken inside the chamber 
through a Mylar filter having a trans 
missibility of approximately 0.1 ‘ 

In a chamber with standard, sea 
level atmospheric conditions, the flash 
reached a peak intensity of 
million lumens. Significantly, in a 100 
O., 5 psia atmosphere (with which U.S 
space vehicles are designed to operate) 
the intensity over 20 million | 
mens. The group points out that a GI 
No. 5 flashbulb reaches a peak of | 
million lumens. And the temperature 
one inch to the side of the flash wa 
greater than 1500°F. 


wall 


ind 


and 


tests, 


> 
over , 


was 


e Casualties—Animals in the tw 
chambers dramatically illustrated the 
different degrees of reaction occurring 
in the two chambers. 
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In the sea-level chamber, white rats 
survived the flash and heat of the explo- 
sion, but suffered superficial injuries. 


These ranged from burns from spilled 
wall material to one or two broken 
backs from the blast wave. Gell pointed 
out that had they been human, they 
probably would have had reduced per- 
formance capabilities, since they evi- 
denced some symptoms of shock and 
possible diminution in visual ability 

Animals in the 100% OQ, atmos- 
phere died instantly from blast and 
burns resulting from a catastrophic at- 
mospheric flash lasting one millisecond 

The factors which apparently deter- 
mine the degree of explosion and re 
sulting injury are: 

—Cubic volume of the cell 

—The total atmospheric pressure 
and partial pressure of O. in the cell 

—Rate of decompression 

—Ignition temperature generated by 
projectile and wall vaporization. 

— Total amount of combustible ma- 
terial in the test cell. 

Particles were fired into sponge-like 
material simulating human material 
(shown in photo) with startling results 
Violent rupture of the material oc- 
curred, and pressure suits could not 
protect against this. 

e Effect on crew—Thompson and 
Gell conclude that these things are 
likely to occur upon meteoroid penetra 
tion of crew compartments 

— Decompression will obviously oc- 
cur unless the atmosphere is replaced 
at a rate in excess of the leak rate 

—The flash of vaporous wall mate 
rial and the meteroid upon hyperveloc- 
ity impact may temporarily blind the 
crew. This in turn might delay repair 
of the damage, with further complica 
tions 

—Local burns of severe nature 
would result if a crew member were in 
close proximity to the wall at point of 
penetration. 

— Material spilled off the inner 
cabin wall ahead of the penetration may 
produce puncture damage to crew mem 
bers much in the manner of a shaped 
charge penetration of military tank 
vehicles 

—The atmospheric oxygen will be 
used in oxidation of the wall material 
and meteoroid and could catastrophic 
ally “flash” and be consumed 

Metallic hard-shell type suits are 
suggested as only minimum protection 
Other suggestions are that vehicle walls 
be constructed of multiple thickness 
(M/R, Nov. 6, p. 32) with a standoff 
distance of at least one inch between 
the walls. This space might contain 
vacuum or a_ very-low-density solid 
such as a glass wool or foamed mag- 
nesium 3 


Exceptional Boeing openings for 
Systems Analysts - Senior Physicists 
Electronic Systems Engineers 
Power Systems Engineers 


rhese positions, with the Aero-Space Division of The Boeing Company, offer 
challenging assignments and exceptional opportunities to advance to higher 
levels of responsibility and income 


SYSTEMS ANALYSTS 


rhese positions involve the creation, development and study of models of 
systems selected for penetrating evaluation, as well as advancing the knowl 
edge of systems analysis and design techniques. A bachelor or graduate degree 
in Mathematics, Engineering or Physics is required, along with formal training 
in operations research, and experience with the definition and simulation of 


systems, starting from operational requirem 


POWER SYSTEMS ENGINEERS 


These positions entail research and development of non-propulsion power 
(thermal, electrical, mechanical and all forms of energy) to devise reliable 
power systems for vehicles and bases. Other duties involve investigations 
into all types of electrical, mechanical and environmental control systems 
including disposal of waste heat and materials, and related problems. Require- 
ments include a graduate degree in ME, EE, or Physics, plus a substantial 


amount of experience in non-propulsion power investigations 


ELECTRONIC SYSTEMS ENGINEERS 


Responsibilities include leading staff support teams for the preliminary design 
of orbital or space systems in the areas of guidance, communications, sur- 
veillance, natural and artificial vulnerability, human engineering and space 
medicine. Requirements are a degree in Electronics or Physics, plus extensive 


applic able experience 


SENIOR PHYSICISTS 


These positions involve conducting investigations in weapon and space environ 
ment, radiation effects, plasma dynamics, weapon effects, geo-space physics 
ind planning, and operating shot tubes. A degree in Electronics or Physics 
is required, along with substantial applicable experience 

Salaries are competitively commensurate with education and experience. These 
positions are in Seattle, in the uncongested Pacific Northwest, famous for 
mild year-round climate, unexcelled recreational facilities, housing and schools. 
Send your resume today to Mr. @ am B. Et The Boeing € ompany, P.O 


The Boeing Company is an equal 


Box 3707 - MRK, Seattle 24, Washingt 


pportunity employer 





... environment for dynamic career growth 
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High -Voltage Isolation Transformer 


A LINE of high-voltage, low-capacity isolation transformers is available from 
Radiation at Stanford, a subsidiary of Radiation, Inc 

Available in standard ratings up to 6000 volt-amperes output, the transformers 
are suited for operation at working voltages up to 55 kv in air, or 100 kv when 
oil-immersed. They can be supplied at any specified primary and secondary voltage 


1 | | New Product of the Week: 








new up to 600 volts. The transformers exhibit very low secondary-to-primary and frame 
capacitance in the order of 25 to 35 picofarads. Current limiting can be furnished 
MICRO-MITE Typical applications are for klystron, rectifier or diode filament supplies 
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Compact Discriminators 
and output, but have similar center 


. 

switch Two compact telemetry discrimina- frequency range characteristics. These 
tors used in interpreting information  jnclude all standard I.R.1.G. channels, 
from composite radio signals sent from with other channels available from the 
missiles and satellites in flight are manufacturer on special order 


available from Aijrpax Electronics, — eo a 
Stendord and Custom Inc. Both products, Models A-135 and 
* Switches Ar136 contain more than 90 individ- Explosive Cartridges 
ual components including finely-built 
* Integrators bandpass filters. These filters accept The Hi-Shear Corp. is manufactur 
* Recorders only a single channel from the com- ing a family of explosive cartridges 
posite signal from a missile or satellite These standard units provide power to 


actuate mechanisms such as separation 


for specific information interpretation 
systems, thrust reversal and termination 


* Indicators — 
| | The two discriminator models differ in 


for all forms of motion a ao | systems, electrical disconnects, para- 
were. carro 
0 chute and data package ejection systems 


and other cartridge actuated devices 
Hi-Shear power cartridges have been 
developed with design parameters which 
meet all pertinent military specifications 
and are environmentally qualified 
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Temperature Transducer 


A high-accuracy high-speed-response 
temperature transducer is  availabie 
from Temtro, Inc., for applications 
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where space, weight, and thermal mass 
are so critical there is no room for a 
conventional sensing device. Guaran- 
accurate to 0.1% of full range 

425°F to 1750°F, the “peanut” 
with integral one-piece 
stainless construction, is highly 
resistant to thermal and physical shock 
Linearity is high, hysteresis almost non- 
existent. The unit is designed to oper 
ate in almost any environment, and in 
most corrosive, conductive or conta- 
minated solid, fluids or gases. Response 
time is less than 100 ms for 90% of 
final reading 


teed 

from 
transducer, 
steel 


Circle No. 228 on Subscriber Service Cord 


Oldham Couplings 


Dynamic Gear Co., Inc., has avail- 
able a line of Oldham Couplings from 
stock. Manufactured to the most pre- 
cise tolerances currently available in the 
gear industry, the couplings permit axial 
misalignment of shafts which are as 
much as | 


32 of an inch out of align- 





ment The units feature a_ backlash 
tolerance of 8 minutes of arc. The units 
are available in more than 60 different 
combinations of clamp type and solid 
type hubs, and can be used to couple 
different size shafts, ranging from 0.125 
to 0.250 in diameter 
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X-Band Lens Antenna 


The Model ALXN-1A, an X-Bank 
Antenna which radiates a cil 
cular polarization with a hemispherical 
from 


Lens 


radiation coverage, is available 
Electronics Corps 
antennas properly installed on an all 
borne vehicle afford complete tracking 
pitch or roll 


a type 


¢ anoga Two lens 


coverage for any 
aspect. The antenna consists of 
N connector, a coaxial-to-rectangular 
taper 


yaw, 


waveguide transition, a section 





from rectangular-to-circular waveguide, 
a section of circular waveguide contain- 
ing a six-pin circular polarizer and four 
orthogonally placed matching posts. 
The circular waveguide is terminated in 
The lens broadens the 
beam to provide more nearly isotropic 
radiation over the hemisphere 


a dielectric lens 
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Air Bearings 


Air bearings for satellite simulators, 
consisting of spheres and matched seats 
and sockets, are available from Indus- 
trial Tectonics, Inc., Sphericity of bear- 
ings up to 12-in. in diameter can be 
held to 0.000050 in. or less with surface 
finish of 4 microinch or less. Other 
tolerances can be held consistent with 
requirements of matching the sphere to 
bearing socket. The firm can make 
any practical size bearings and sockets 


to specifications 
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Frequency Changer 


400-cycle sinewave fre- 
changer able to maintain 
frequency over maximum line 
and load change, is available from 
Magnetic Research Corp., Hawthorne, 
Calif The solid-state 100-VA 
verted is packaged for bench or rack- 
mounted applications and is designed 
for laboratory, production-testing and 
ground-power installation. Regulation 


A new 
quency 


ae 
-O.25% 


con- 


of the adjustable 105- to 130-volt single 
phase output is +1% from full load, or 
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Whatever your optical needs 
Tracking Reconnaissance 
Plotting Photo Interpretation 

Mapping the uniformly 
high quality of GOERZ lenses 
is your guarantee for reliable 


performance 


® PLANIGON ® AEROTAR 
© HYPERGON ® XENOTAR 
© AEROGOR 


Let us know your requirements 


Ad 


C. P. GOERZ AMERICAN OPTICAL CO 
INWOOD 96, LI, N.Y 
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now that we've filmed the impossible 
what can we do for you? 


We had the answer for TIROS...for 
NIMBUS. We've had the answer to movie 
camera, still camera, X-ray camera and 
aerial camera problems. We've had the 
answer to problems of high volume- 
low unit costs; we’ve had the answer to 
problems where few-of-a-kind are in- 
volved. If your company is facing an 
optical design problem, Elgeet’s engi- 
neering and design section welcomes 
the challenge to create the break- 
through that you require. 

Write: Elgeet Optical Company, Eheet 

€.-69 


838 Smith St., Rochester, N.Y. 
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over 105- to 130-volt line change. Input 
is 105 to 130 volts, 47 to 1000 cps, 2.5 


amps. max. Distortion and line fre- 
quency modulation are less than 2% 
T.H.D. 
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Cu/Epoxy/Glass Laminate 


A copper-clad epoxy-glass laminate 
which exhibits superior stability at high 
solder temperatures is available from 
General Electric’s Laminated Products 
Department. The NEMA G-10 grade, 
designated Textolite 11578, has com- 
pleted field evaluation with no evidence 
of “measling” or “hold tilting’. Grade 
11578 has outstanding machineability 
and meets the requirements of MIL-P- 
18177C, Type GEE, and MIL-P- 
13949B, Type GE. It is an improve- 
ment over G.E.’s grade 11558 and will 
replace it. 

Circle No. 233 on Subscriber Service Card 


Peroxide Pumps 

A series of pumps designed for 
handling H.O. and other liquid mono- 
propellants and fuels is available from 
Clevite Ordnance, division of Clevite 


Corp. The series provides delivery rates 
ranging from 0.1 gpm to 20 gpm, at 
pressures up to 3000 psi. 


The design 





is a multicylinder swashplate, with a 
common driven valve. Pumps range 
displacement from 0.2 to 1 cu. in. They 
are suitable for service at up to 6000 
rpm, and range from 6 to 7% in. long 
and from 3% to 5% in. in diameter 
Weights range from 6 to 30 Ibs. 
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Computer Control 


A digital serial memory with pulse 
delays ranging from 20 usec to 100 
usec at operating frequencies of 8 to 16 
mc is available in a compact, self-con- 
tained plug-in package from Computer 
Control. Designated the SM-40, this 
unit provides storage at unprecedented 
data input rates, as high as 16 megabits 
per second, without the need for carrier 
modulation. The SM-40 package con- 
tains all necessary input-output logic 
and is fully compatible with existing 








H-PAC 


Company 
digital modules for the implementation 
of complete serial memory systems 
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Computer Control 


Furnace Atmosphere Control 


An instrument that automatically 
controls the carbon potentials of fur- 
nace atmospheres is available from 
Lindberg Engineering Co. The Infrared 
Carbotrol is a dual-range unit with 
automatic range switching. The two 
ranges are 0.-0.2% and CO, and 0- 
1.0% CQO,. Calibrating gases are con- 
veniently located within the control 
panel. The unit can be used for atmos- 
phere control for carburizing, neutral 
hardening and carbon restoration and 
can be used with any dew point gas 
It is not affected by gases such as am- 
monia. 

Circle No. 236 on Subscriber Service Card 


Universal Joints 


A line of heavy-duty 
versal joints designed to provide high 
horsepower capacity at speeds up to 
1750 rpm. is now available from Love 
joy Flexible Coupling Co. Single joints 
provide smooth, operation 
through a full working angle of 40 


industrial uni 


sensitive 


double joints through 80 Rated at 
0.41 to 150 hp. at 100 rpm., in a size 
range from ™% in. to 3 in., they are 
available either solid or bored. Bores 


other than standard are available 
cluding square holes 


Circle No. 237 on Subscriber Service Cord 


High-Pressure Transducer 


The Instrument Division of DeJur 
Amsco Corp. has available a transducer 
providing a potentiometric output with 
wide pressure-range coverage. Desig 
nated Series HPT-10, this reliable, pre 
cision mechanism features simple and 
economical design, and can withstand 


critical military and commercial en 
vironments including operating tem 
peratures of —55°C to +100°C, and 


measurement of corrosive and non-cor 
rosive media. Full-scale range is 9-100 
psia or psig to 0-10,000 psia or psig 
with a static accuracy band of +1.5% 
or better available on most pressure 
ranges. Resolution is 0.22% to 0.33% 
Circle No. 238 on Subscriber Service Card 
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—tontracts 


AIR FORCE 


$35,791,240—The Boeing Co., for production 
of Minuteman missiles, operational and 
training equipment and other compo- 
nents related to the system. 


$35,430,000—General Dynamics/Astronautics, 
San Diego, for boosters for a number of 
classified programs 


$13,432,379—The Boeing Co., for research and 
development for Minuteman missile 


$10,036,224—North American Aviation, for 
research and development of Minuteman 
guidance and control 


$8.920,000—General Electric Co., Philadelphia 
for development of a re-entry vehicle for 
the Titan II missile 


$7,568,760—The American Machine and Foun- 


dry Co., for installation and checkout of 
ground support equipment for Titan 
iissile operational sites at Lowry AFB 


Cok 


$5,.482,500—-Avco-Everett Research Laboratory, 
Everett, Mass., for basic research in re- 
entry physics 


$4.442,000—The Boeing Co., Seattle, for engi- 
neering planning, field assembly and 
heckout of Minuteman missile at Van- 
jenberg AFB, and for Minuteman assem- 
bly and checkout at Minot AFB, N.D 
2 contracts) 

$4,075,731—Radio Corp. of America, for pro- 
vision of initial spares and ground sup- 
port equipment for Ballistic Missiles Early 
Warning System (BMEWS) 

$2,400,000—-The Rand 
Calif., for aerospace 

$2.150,000—Lockheed Missiles and Space Co., 
Sunnyvale, Calif.. for production of Agena 


Corp., Santa Monica 
power research 


space vehicles 
$1.882.674—North American Aviation, Los 
Angeles, for production of pylons and 
and spare parts for Hound Dog missiles 
r B-52 aircraft 


$1,600,000—Hughes Aircraft Co., for produc- 
tion of Falcon weapon system evaluation 
missiles and spares and for work on GAR- 
D and GAR-3A 


$1,089,999-—-Columbia University, New York 


City, for Project Defender studies 
$996.316—Ampex Data Products Co., Atlanta 
for wideband tape recorder/reproducer 
$367 ,467— Boston College, Chestnut Hill 
Mass for research directed toward the 
analysis of impedance probe data in mis- 
ile trails; Thompson Ramo Wooldridge, 
Los Angeles, for System 473L communica- 
ions and processing equipment (2 con- 

tracts) 


$267,400 
lition 
bullding 


BOA Corp., Anaheim, Calif., for ad- 
to data acquisition and 


Vandenberg AFB 


processing 


$184,249-—Texas Instruments, Inc., Dallas, for 
ontinuation of research on “on-site geo- 
hemical and gamma ray spectral meas- 
irements-Project VELA.” 


$99.727--Cornell Aeronautical Lab., Inc., Buf- 
falo, for continuation of research on 
molecular interactions at high tempera- 


tures 


$90,000—-Massachusetts Institute of Technol- 
ogy, Cambridge, for study of plane shocks 
igh-speed plasma in magnetic fields 


and } 


ARMY 


$9,000,000—Radio Corp. of America, Camden 
N.J., for radio sets, including micro- 
module version of AN/PRC-25 


$7,852,000—Morrison-Knudsen Co. Inc. and 
Paul Hardeman, Inc., Los Angeles (joint 
venture), for missile launch facilities, 
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Titan I], Phase IIA, near Little Rock AFB 
Ark 


$7,060,200—The Fluor Corp., Los Angeles, for 
construction of missile launch facilities 
for Tiian JJ, Phase IIA near Davis- 


Monthan AF Base, Tucson, Ariz 


$6,460,650—-Martin K. Eby Construction Co., 
Inc. & Associates, Wichita, Kan., for con- 
struction of Missile Launch Facility, 
Titan II, Phase IIA near McConnell AFB 


$98,700. 
City 


Western Electric Co., Inc., New York 
for Nike repair parts (2 contracts) 


$40,450—-C. L. Lirfoot Co., East Grand Forks, 
Minn., for construction of SAC missile 
facility alterations. Grand Fork AFB, N.D 


MISCELLANEOUS 


$4,600,000—Space Technology 
subcontract from Sanders 
Nashua, N. H., for production of 
band power amplifiers 


Laboratories, 
Associates, 
broad- 


$1,500,000—Beckman Instruments, Inc., Ful- 
lerton, Calif., from North American Avia- 
tion, Inc., for electronic units to be used 
in the automatic checkout system of the 
AF Minuteman ballistic missile (2 con- 


tracts) 


$50,000—-McCormick Selph Associates, Hollis- 

ter, Calif., from Douglas Aircraft Co., Inc., 

r design and development of an explo- 

ive detonator cartridge to be used in 

onnection with a missile-stage destruct 

system on S-IV of NASA's Saturn launctl 
ehicle 


NASA 


Electronic Associates, Inc., Long 
Branch, N.J., for centrifuge problem com- 
puter, services and materials necessary 
for fabrication and delivery 


$165,000 


$85,930—-Vitro Engineering Co., div. Vitro 
Corp. of America, New York, for study of 
requirements for nuclear rocket engine 


maintenance and disassembly building 


$83,020—Tinius Olsen Testing Machine Co., 
Willow Grove, Pa for testing machine 
suitable for tension compression and 
loading for Lewis Researcl 
Cleveland 


transverse 


Center 


America, Bed- 
the meteorology 


$59,942—-Gceophysics Corp. of 
ford, Mass., for study of 
f Mars and Venus 


NAVY 


Westinghouse Electric Corp., Sun 
nyvale, for design, development and 
rication of Polaris launchers 


$8,100,000 


fab- 


$5,000,000—-Goodyear Aircraft Corp., for re- 


search and development on SUBROC mis 


sile system 

$5,000,000—-General Electric Co., Pittsfield 
Mass., for fabrication of fire contro] units 
for Polaris missiles 

$3,000,000—Radio Corp. of America, for final- 
stage development of devices and tech- 
niques for an ultra-swift computer the 


size of a portable television set 

$266,000—B. F. Goodrich Aerospace and Dc- 
fense Products, Los Angeles, for produc- 
tion of solid-fuel motors for the Loki 
atmospheric sounding rocket 


$103,090—Skagit Steel and Iron Works, Sedr« 
Wooley, Wash for missile handling 
equipment for underway replenishment 


(FAST) consisting of structure machinery 
and 


controls 


Materials Research Corp., Yonkers 
I for conducting a program in thin 
films as applied to thermoelectric power 


Questions 
and 


Answers 
about the 





GLOBAL 
COMMUNICATIONS 
CAPABILITIES 
of 


RCA 


What capabilities? From which subsidiary of 
RCA? 





From RCA Communications, Inc. 

Uncommon capabilities for designing and 
operating ground communications networks 
of world-wide scope needed by contractors, 
sub-contracters, and government agencies 
engaged in space or missile projects. 


RCA Communications also provides facilities 
for private communications .. . data com- 
munications ...and commercial communi- 
cations of all kinds — telegraph, telex, radio- 
photo, and radiotelephone by means of radio 
and coaxial cable channels. ft designs not 
only completely new systems but also sys- 
tems incorporating the most efficient and 
economical arrangement of established 
facilities. 


How were these capabilities acquired? 
Through 41 years experience im building and 
operating a world-wide communications 
system. Today, RCA’s integrated telegraph, 
telex, and radiophoto networks reach more 
than 100 countries and ships at sea. 


In what ways does RCA make its capabilities 
available? 

As contractor or consultant. For more infor- 
mation, write RCA Communications, Inc., 
Advanced Projects Section, 66 Broad St., New 
York 4. Tel. Hanover 2-1811, Area Code 212. 


® 


The Most Trusted Name in Communications 
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——fames in the news 





SCHWEIZER 


Gen. John M. Schweizer, Jr. (USAF- 
Ret.): Named to direct the West Coast 
marketing operation for Textron’s Bell 
Aerosystems Company. Schweizer, a com- 
mand pilot, served with Air Force Intel- 
ligence from 1948 to 1958, retired in 1959 
and has been with Bell since then as 
European Representative. 


John L. Loeb, Jr.: Elected a director, 
Adler Electronics Inc., New Rochelle, 
N.Y. 


Rolf D. Weglein: Appointed head of 
product development, Hughes Aircraft 
Co.’s microwave tube division, Los 
Angeles. 


Krafft A. Ehricke: Noted space author- 
ity and program director for Project 
Centaur at General Dynamics/Astronau- 
tics, presented the G. Edward Pendray 
Award by the American Rocket Society at 
its 16th Annual Meeting held recently in 
New York City. The award was given to 
Dr. Ehricke for his outstanding contribu- 
tions to literature in rockets and astro- 
nautics. His latest work is a three-volume 
treatise entitled “Space Flight.” 


Col. Milton L. Rosen, U.S. Army, 
(Ret.): Appointed director of Projects De- 
velopment, Harvey Aluminum, Inc. Col. 
Rosen, who retired from the Army in 1955 
after twenty years’ commissioned service, 
was active in the industrial field before 
accepting his new position with Harvey. 


S. E. Weaver: Appointed vice president 
of engineering and marketing, the Mar- 
quardt Corporation. Mr. Weaver will have 
cognizance over the company-sponsored 
research and development program, prod- 
uct reliability, quality control, and tool 
engineering and control. He will also be 
responsible for corporate market research 
and product evaluation and assignment. 


Ben L. Williams, Jr.: Named to fill the 
newly-created position of corporate direc- 
tor, information, for the Fairchild Stratos 
Corp., responsible for all elements of the 
company’s information program including 
news, print material, stockholder communi- 
cations, and advertising. He was formerly 
director of public relations for the York 
Division of Borg-Warner Corp., manager 
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of public relations of VanSant, Dugdale 
and Co., and a member of the public rela- 
tions department of J. Walter Thomp- 
son Co. 


Stanley M. Handelman: Elected chair- 
man of the board of Theta Instrument 
Corp. He is the company’s secretary-treas- 
urer and was one of the founders in 1956 


Dr. Andrew O. Jensen: A leading au- 
thority in the field of thermionics, has been 
named to head the newly established 
Energy Conversion Department in the Ad- 
vanced Power Systems Division of Electro- 
Optical Systems, Inc., Pasadena, Calif. He 
will direct the department's activity in 
areas of thermionics, thermoelectrics, solar 
cells, and research leading to their integra- 
tion into complete power packages for 
space vehicles and auxiliary ground power 
unit applications. 


John W. Downs: Appointed general 
manager of the newly created corporate 
division, Radiation at Orlando, of Radia- 
tion, Inc. This division combines the exist- 
ing Orlando Systems Development and 
Manufacturing Divisions. Downs joined 
the company in 1955 as a section head, 
progressed through various positions, was 
director of major programs including Min- 
uteman and Titan telemetry contracts, and 
served as director of corporate planning 
on the president's staff. 


Harry H. Gorman: Appointed to the 
position of deputy director for administra- 
tion at the Marshall Space Flight Center, 
Huntsville, Ala. He has been with NASA 
at Marshall since June, 1960. Before com- 
ing to Marshall, he was with the AEC for 
10 years. 


Samuel B. Fishbein: Appointed director 
of military programs for the Capehart 
Corp., Richmond Hill, N.Y., with responsi- 
bility for systems engineering and project 
control and liaison. Prior to joining Cape- 
hart, Fishbein was associated with the In- 
ternational Electric Corp., the A. B. Du- 
mont Laboratories, the American Machine 
and Foundry Co. and the Rome, N.Y., Air 
Development Center. 


Harold Shnitkin: Appointed head of 
advanced research and development, An- 





GITLIN 


HUGHES 


tenna Division, Avien, Inc. Shnitkin, with 
Avien since July, will be responsible for 
research and development of complex 
phased-array designs of the Avien-Bogner 
disc-on-rod antenna systems. A consider 
able portion of his work will be devoted to 
application of digital computer techniques 
to the solution of antenna array problems 
Previously he was associated with the 
W. L. Maxson Corp. and with Fairchild 
Guided Missile and Airborne Instrument 
Laboratory, Inc. 


Nathaniel Hughes: Elected president of 
the newly formed Sonic Development Cor 
poration of America. Hughes, formerly 
with General Precision’s Kearfott Division 
was also previously associated with Lear 
Inc. and Reaction Motors in product de 
velopment and marketing capacities 


Joseph Oppenheim: Promoted to the 
newly created post of director of programs 
management for Raytheon Company's 
Electronic Components and Devices Group 
Oppenheim joined Raytheon in 1942 as 
a radar development engineer and prog 
ressed through various posts to the posi 
tion of programs manager for the Aero 
Weapons division, and thence to his present 
position. 


John K. Levin: Appointed vice presi 
dent in charge of manufacturing by Power 
Designs Inc., Westbury, L. L, N.Y. He 
will continue as plant manager. Prior to 
joining Power Designs, he was associated 
with the Semiconductor Division of the 
Sperry Corp., the Aerovox Corp., the Sy! 
vania Electric Products Corp., and Radio 
Corporation of America 


Perry R. Roehm: Executive vice presi 
dent of the Barden Corporation, has been 
elected a director of the company. Roehm 
has been with Barden for more than 10 
years, holding a number of management 
positions. 


Robert M. Gitlin: Appointed vice presi 
dent and general manager of a new Univis 
Inc. subsidiary, American Aerospace Con 
trols, Inc., Farmingdale, N.Y. Gitlin was 
formerly associated with Fairchild Con 
trols Corporation, Servomechanisms, Inc 
and the Kollsman Instrument Corporation 
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-—when and where 


NOVEMBER 

| ASME Winter Annual Meeting, Statler 
Hilton Hotel, New York City, Nov. 26- 
Des. 1. 


DECEMBER 


Annual International Visual Communica- 
tion Congress, cosponsored by Society 
of Reproduction Engineers, American 
Institute for Design and Drafting and 
the American Records Management 
Association, Biltmore Hotel, Los An- 
geles, Dec. 2-5. 


National Aerospace Support and Opera- 
tions Meeting, sponsored by Institute 
of the Aerospace Sciences, San Juan 
Hotel, Orlando, Fla., Dec. 4-6. 


19th Annual Electric Furnace Conference, 
the Metallurgical Society of AIME, 
Penn-Sheraton Hotel, Pittsburgh, Dec 
6-8. 


Eastern Joint Computer Conference, spon- 
sored by IRE-PGEC, AIEE and ACM, 
Sheraton Park Hotel, Washington, D.C.. 
Dec. 12-14. 


Annual Meeting, American Association for 
Advancement of Science, Denver, Dec 
26-31. 

Annual Meeting, American Statistical As- 


sociation, Roosevelt Hotel, New York 
City, Dec. 27-30. 


JANUARY 
8th National Symposium on _ Reliability 
and Quality Control, Statler-Hilton Ho- 
tel, Washington, D.C., Jan. 9-11. 


National Plant Engineering and Mainte- 
nance Show and Conference, Conven- 
tion Hall, Philadelphia, Jan. 22-25 


Solid Propellant Rocket Conference, ARS, 
Baylor University, Waco, Tex., Jan. 
24-25 


FEBRUARY 
Western Electronic Week and Pacific Elec- 
tronic Trade Show, Las Vegas and Los 
Angeles, Feb. 3-11. 


Winter Convention on Military Electronics, 
IRE, Ambassador Hotel, Los Angeles, 
Feb. 7-9. 


International Solid State Circuits Confer- 
ence, Philadelphia, Feb. 14-16. 


30th Annual Symposium on Nondestruc- 
tive Testing of Aircraft and Missile 
Components (Southwest Research In- 
stitute), Gunter Hotel, San Antonio, 
Tex., Feb. 27-Mar. 1. 


MARCH 
| Sth Annual Technical Conference, Society 
of Vacuum Coaters, Sheraton-Cleve- 
land Hotel, Cleveland, Mar. 6-7. 
| Armed Forces Communications and Elec- 
tronics Association, Cape Canaveral 
Chapter, symposium to be held in Co- 
coa Beach, March 6-8. 


1962 Symposium on Packaging of Chemi- 
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cal Products, sponsored by Manufac- 
turing Chemists’ Association, Inc., St. 
Louis, March 13-14. 


Electrical Propulsion Conference, 
Hotel Claremont, Berkeley, 
March 14-16. 


ARS, 
Calif., 


APRIL 
Launch Vehicles: Structures and Mate- 
rials Conference, ARS, Ramada Inn, 
Phoenix, Ariz., April 3-5. 


13th Annual Advanced Statistical Quality 
Control Institute, University of Con- 
necticut, Storrs, April 8-20. 


Institute of Environmental Sciences An- 
nual Technical Meeting and Equipment 
Exposition, Sheraton Towers Hotel, 
Chicago, April 11-13. 


Second Conference on Kinetics, Equilibria, 
and Performance of High-Temperature 
Systems, Western States Section of the 
Combustion Institute, University of 
California, Los Angeles, April 14-16. 


American Society for Metals Regional 
Conference and Exhibition, Materials 
and Materials Processing for the 
Petroleum, Petrochemical and Chemi- 
cal Industries, Shamrock Hilton Hotel, 
Houston, April 17-19. 


Western Space Age Industries and Engi- 
neering Exposition and Conferences, 
Cow Palace, San Francisco, April 25-29. 
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editorial... 








A New Look in Procurement 


RESIDENT KENNEDY, writing in MissiLes AND 

ROCKETS magazine last year prior to his election, 
promised a thorough reorganization of the Depart- 
ment of Defense and a streamlining of defense reg- 
ulations and procedures. 

Now, more than a year after the election, it is 
perhaps time to review what the new Administration 
has accomplished in this field, particularly in regard 
to the area of most immediate concern to the missile 
space industry-procurement. 

Hacking away at the maze of bureaucratic red 
tape and long-entrenched Pentagon procedures is not 
an easy task. It is impressive, therefore, that the 
President and Defense Secretary McNamara have 
made considerable progress in updating Pentagon 
procurement practices. 

We are particularly pleased with the top-level 
recognition that the industry is entitled to a fair 
margin of profit and that a job exceptionally well 
done deserves exceptional rewards. It goes without 
saying that the reverse, penalties for poor perform- 
ance, must be equally acceptable to the industry. 

Just how far the Administration is prepared to 
go in this direction was made clear in a New York 
speech earlier this month by Joseph S. Imirie, Air 
Force assistant secretary for materiel. 

“We will consider proposals for profit levels that 
exceed the administrative limitations all the way up 
to the 15% statutory limitations,” he said. “But you 
can be sure we will do so only when the contractor's 
performance far exceeds predetermined standards.” 

This 15% limit applies to research and develop- 
ment contracts; the limit is 10% on production con 
tracts. 

Assistant Secretary Imirie said the Air Force will 
make increasing use of incentive provisions based on 
reliability, performance and time of operational 
readiness of new systems. 

“We fully recognize the fact that cost reduction 
is only one of several benefits that can stem from 
good contract performance—and we are willing to 
reward the companies that come up with truly useful, 
extraordinary results,” he said. “By the same token, 
there will have to be commensurate penalties for 
mediocrity—whether costing, time of delivery, re- 
liability of hardware or system performance.” 

The new policy is a sharp and welcome departure 
from previous practice limiting profits to a maximum 
of about 9% on cost-plus-incentive-fee contracts 
with similar restrictions on fixed price-incentive con- 
tracts. It has been under development since first 
outlined to industry at the June meeting of the Na- 
tional Security Industrial Association by Secretary 
McNamara and Assistant Defense Secretary Thomas 
D. Morris. 

It became official practice in August when Maj 
Gen. William T. Thurman, director of Air Force 





procurement management, advised the Air Force 
Systems Command and Air Force Logistics Com 
mand that his headquarters would favorably consider 
requests to exceed Armed Services Procurement Reg 
ulations limitations on fees. 

It also is welcome news that the Air Force is not 
stopping there. 

Gen. Thurman's directorate has established ar 
office known as the Procurement Policy Development 
Branch. It is seeking industry help. 

This office is, in effect, carrying out research and 
development on procurement practices. It will be 
divorced from day-to-day contracting problems. Its 
objectives are outlined by Lt. Gen. Mark E. Bradley, 
Jr., USAF deputy chief of staff for systems and logis 
tics, in the current issue of the official Aerospacc« 
Industries Association publication. He states: 

“We must have clearer statements of require 
ments, simpler specifications and more clearly stated 
performance goals. We must take a closer look al 
the types of contracts we use. We intend to do more 
in the area of evaluating proposals within the boun- 
daries of how much defense, at what price, and in 
what time span. We will show an increasing concern 
for the time given to development. We will insist 
on getting reliable cost estimates. And we will con 
tinue to recognize the rights of industry to fair 
earned profit.” 


HESE, SURELY, are all goals with which the 

industry can agree. 

“The main point is that we want some new ap 
proaches,” Gen. Bradley emphasizes. He says the 
office already is at work on incentives, penalties 
cost estimates and profits. It also will go into the 
areas of procurement of critical and non-critical 
spares, sole-source versus competition, proprietar) 
interests and contractor proposals. 

“We fully realize that what we are trying to do 
is pretty new in the Air Force procurement field, 
the general says. “We also realize that we do not 
have and cannot get all the answers to our questions 
strictly within the Air Force. For this reason, we 
are asking industry to cooperate with us to the fullest 
extent. We must have ideas and proposals on the 
subject from our suppliers—otherwise, we cannot 
develop the kind of procurement policies that will be 
equally fair to them and to us.” 

President Kennedy has gone a long way in his 
first year in office toward making good on author 
Kennedy's promise. The industry now has an op 
portunity to help the Administration go even further 
It should respond wholeheartedly to the appeal from 
Gen. Bradley. 


William J. Coughlin 


missiles and rockets, November 20, 1961 


Submarine 
Cables for 
Communications, 
Control & Power 


Since 1954 alone, more than 
15,000 miles of submarine 
cable have been delivered from 
Simplex Wire & Cable 
Company’s Submarine Cable 
Division at Portsmouth, N. H.., 
the only modern U. S. plant 
specifically designed for 
submarine cable production. 
SCD offers complete capabilities 
for both commercial and 
military underwater cable 
technology...cable and fitting 
design and manufacture 
laying techniques and 
supervision for laying 
splicing instruction and equip- 
ment planning, manufacture, 
and emplacement of complete 
submarine cable systems 
SCD has wharfside facilities 
for loading two ocean cable 
ships simultaneously from 
tanks capable of storing more 


than 3000 miles of finished cable. 
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Write today for your free copy of 
the new SCD Brochure, detailing 
facilities and capabilities 
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Engineers, scientists—investigate outstanding opportunities at Aerojet 








